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ABSTRACT 

To impl -m- iii ic r: duc it io^ ir. ? »r.nsy lvji?.ia • s 
v^rd-*- icr. al curriculuji^ the tollcw-inq obj ti Vr-3 w^r-- planned: (1) 
:?3tabiish ^ wo pilot ai-tric 019 isurea- nr sit. s; (2.) c-prftduc"- 150 
copi-s of th^ 55 oivtric mea sur^ men*: 'booicij-^.s dev-;lop?d by th^- 
^i^tionll C^:.^---r foi- F' -search 1:1 Vocatiouil Kduca^ion ,(:jcPV5:); (^3) 
ori-iiT- vocational administrators to t crurricular implications cf 
m- tries and tc t h'- id n ist r i t i v j support nsedT:;a for loipl^^oi^nt ation ; 
(^) pT-ovii^ i n't or oi.; ti on to teacher ^ducat^s on ni-^rics and *:h^ 
strat -qy for th^."^ modification of curricW/^ia; f5) pr^oar^ traiue-rs who 
can oft^-r workshops vt "th^ local 1 v-^1 iK\jjIL h-:: stit--; (6) conduct 
local work3h:>ps ^o prrpar-^t t^ach-?rs to t h - NCRV--; ai'itric 

iiidt :. r i i Is: ; ^r.d (7) pr-par^ s tud -. n'ts.to* usa m-^trir jioasurinq d'*^vic9S 
•irrl t==i rminDloq y 'i,n th ir.tr idi ar^^as. Soa^ of th- major outccmes cf 
t h* pr o i ."^c^ ; ir clu d tha followinq": two metric m-^-^sur-r^m'T^.-^ pilot sit as 
w-^ra succ.rsst ul4'y*s]^ir't and a mod^l pro.qrani' for ot h^r" voca t iona 1 
hoois w i-^ . dop> total ^ot lOy tac^ii t^ators r^- succ-ssfull^y 

rai.-^-d t->;ch 'm-:t.^rc* oi--^ asur'^in-^n t to tha VDcaticnal tv^achrrs; local 
f acilit itnr.^ succesVit ully trainad ov-^-r ^ , 200 vocational ^^ach^rs on 
h )w to t-jclk m^^tric m - a s u r-'--/ m n ^- to th .^ir; s^t ud n ts ; ^ h £■ vcca-^ional 
*^ich- r.s qiV' -.iiatric :isur^:^[ii^-nt instruction to ov .-r 17^000 ■ 
^ooritional stu.::nts; .md cv-^r 7^ 000 s*-ui^nts Wt r ^,bi^ to iii^star the 
m-tric n-'-asur-T^-n t mt^i'ri'ii to a 1^-vel of RQ"; or b^-tter. Furth^r^ it 

proi^ct^i tl(a- f^y I^SI th-> '4 4 vocat ion il. schools ^ nd IB 
c,->rrv} c"- icn J 1 irstitu^ions th^-^ L-,c^iv^l funds'tor m^trip ^duca^,ioa 
will aiv-- qivr-n instruction to ov-^-r JU^OJ.)' v D.ca'^. iona 1 r-;tud:.^n ♦is. 
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PREFACE 



The future af vocational .education rests Vith the implementation 
x)f programs that match technological development in business ,and industry. 

one of. the most important developments in our industrial society is 
the changeover from fh^ English system of measurement to the*metric system. 
. The challenge- for vocational education is to prepare students to gain a 
working knowledge in botl^ the English and 'metric systems they can meet 
the demands of -business and industry. . , ^ 
* 

, To meet this challenge , the Pennsylvania Research Coordinating Unit 
for Vocational Education designed^a plan for 'implement ing metrics into the 
•vocational utr iculums and assigned staff and fUnds to support the activities. 
The results, of this effort are reported^in detail in this publication. 



I' In'geaeral, the ove.rall results were very encouraging. However, 

the RCU feels that this effort is just a start in prepTaring vocational 
students for the world of work. In fact, this effort is considered a 
stopgap measure until the elementary and middle schools make metrics 
the first "Language" of measurement. ^ " 



We solicit suggestions and comments on this publication and offer 
our help to those initiating or imp'l^irienting-worthwhile metric measurement 
activity. . ^ 



■1 



Carroll A. Curtis, Dire^^or 
Pennsylvania RCU for / 
VoCat ionai Educat ion/ 
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SUMMARY 



The. purpose of this report was to describe how the Pennsylvania 
Res'earch Coordinating Unit exemp^lary funds w^re used to meet the metric 
measur-ement needs of vocational students. From April 1977 to January 1979 
over $170,000 of federal exemplary, funds were used to establish pilot" metric 
measurement sites, purchase meti^ic software and haardware, train local ' ^ 

*f acilitators in metric measurement, train teachers o*n how to teac'h metrics 
and. 'teach vocational students how to use metrics in %heir areas of study; 

The major outcomes of the implementat ion *of metric . measurement in 
the vocational schools of Pennsylvania were the following: _ 

1. Two fnetrirc measurement pilot sites were successfully started 
and a model program for other vocational schools was adopted. 

. ■ 2. Copies of the 55 metric measurement booklets that were 

developed by the National Center for Research in VocatixDnal 
Educait ion , Ohio State University, were distributed to schools 
t'ha t {:iart it' ipat ed In the pro j ec t . 



3. A total of 109 local facilitators were successfully trained 
to teach meti:ic measurement to the vocational .teachers. 

4.. Local facilitators success ly> trained over 1,200 vocational 
te^che^rs on how to teach metric measurement to their students. 

5. The vocational' teachers 'gave metric measurement instruction 
to over 17,000 vocational students. 

1^ — * . 

6. Over 7 , OOQ students were able to master the metric .measurement 
matd'rial to a level ^of 80 percent or better. 

7. Nonpublic vocational schools were invited to participate in 
' the fiiotric measurement activities.^ 

8. It is projected by 1981 the 44 vocational schools 'and 18 
correctional instiruCions that received funds for metrics 

*wl11 have given instruction to over '30,000 vocational students 
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\ rNTRODUCTION 

. Industrial izecj nations are becoming increasingly dependent upon 
world trade' for economic survival. Differences in measurement systems, even 
among mefric " countries, caused sufficient problems in world trade that during 
the 1960*s an international conference was held to develop a worldwide system i> 
of measurement. . The old metric system was updated and simplified to a metric 
system called the International System of Units (SI). Even though SI ^s fast, 
easy to use and much like our monetary system, the United States is the last 
major industrial nation* in the world to adopt the SI metric system. 

V Many U.S. companies have already changed to metric-sized products^in 
order to trade with other, countries. Pharmaceutical companies changed most of 
their products to metrics about 20 years ago. Companies which make automobiles 
and trucks, earth-moving and agricultoire equipment, business machines and ^ 
fhachine tools have also been cortverting to metrics. The U.S. metric, platining 
committees for paint,, and lumbe*c-ffhd wood products recommended changing to 
metric sizes in 1978-79, the same time Canada makes the change. The nine , 
European economic community countries will require that all products imported 
after 1978 be labeled in metric or prodiic'ed and labeled in metric sizes. 

There, are' many U.S, workers using the metric system or are learning 
on the job: designers and rfjfaft persons, tool and die makers, machine tool 
operators, assemblers, inspectors, office pe^^sonnel, advertising and sales ' 
workers, and shipping and receiving clerks. Many new labor contracts stipulate 
that the company supply the metric tools workers need. In 1975 Congress 
establ ished _a metric education office in theOffice of Education and approved 
spending up to $10 million each year uatil l978 to help prepare t^eachers and 
students to use the SI metric system. ' . ^ ' • . 

At least 32' states p.lan to change to the metric system in their 
schools. In t^eptember 1974 the Pennsylvania State Roard of Education established 
regulations' providing the instruction in the metric ^stem^ of measurement - (See 
Appendix A). In 1976 California, Oregon, Texas and Arizona J.equired that new 
textbooks contain mostly metric measurement. California requires that (1) the 
metric system become the "primary system" of measurement taught and used in the 
schools; (1) by 1979-80 it is to be the "first language" of me^urement for 
grades K-6; and *(3) by 1980-81 only metric^measurement will- be used in t|ieir 
schools. Many other states have similar plans. 

Sensing that a "snowball effect" was taking, place worldwide as well 
as in the United States with the metric changeover, the National Centerfl^for 
Research in Vocational Education, Ohio State University, obtained a. grant from 
the federal Bureau 'of (^c c upat ional and Adult Education to prodlice metric 
instructional mater.ials for vocational education in the United States. After 
two years of development, the NCRVE produceci 35 indi\Aidual job-related instructional 
booklets. All of the materials were prepared with the help of experienced 
vocational teachers, reviewed by experts, tested in classrooms in different 
parts of the United States and revised bet^ore distribution to insure proper 
usage of the materials. In addition, the-NCRVE devel'oped an in-service model 
for each state to follow. - • - 



Carroll A. Curtis, director of the Pennsylvania Research Coordinating 
Unit, fe^t that the metric materials and in-service model developed by the 
NCRVE would -be beneficial for the vocational schools of Pennsylvania. 
In the fall of 1976 he prepared a metric measurement implementation plan . * 
for the Jvocat ional sch6ols that was approved by the Pennsjrlvania Department 
of Education and is included in the Pennsylvania State Plan for Vocational 
Education (See Appendix B) . ' • 

OBJECTIVES 

Specifically, the implementation strategy was directed tovard the 
following objectives: 

n1 . Establish two pilot metric measurement sites. 

2. Reproduce 150 copies of the 55 metric measurement booklets 
j developed by NCRVE. 

3. Orient vocational administrators to the £urricular implic^i- 
tions of metrics and to the administrative support needed for 
implementat ion. 

4. Provide information to teaoher educators on metres and 
the strate'gy for the modification of curriculum. 

5. Prepare trainers who can offer workshops at the local level 
in Pennsylvania. ' 

' 6. ' Conduct local workshops to prepare teachers to use the NCRVE 
^ ^ metric mat^r^als. V" 

7. Prepare students to use metric measuring devices and f 
terminology in their trade areas. 



PROCEDURES 



The procedures for implementing the objectives were to: 



establishpilbt metric nrteasurement sites ; 



:1^i?are ; 



reproduce'^^^^ r ic soft 
orient vocational administrators and teacher educators; 
award exemplary f unds for met r ic measurement pro jec t s ; 
train teacher facilitators to give metric workshops; 
in-servicG teachers on metric measurement^; 
prepare students in metric measurement; and 
measure the result's of the imp lementat ion efforts. 
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Timeftable 



January 1977 
March 1977 
April 1977 to 
December 1978 
April 1977 to 
September 1978 

June 1977 

'Huly 1977 and 1978 
August i977 to 
June 1979 
September 1977 to 
June 1979 
March 1979 



^Design implementation plan 
USOE regional workshop 

Solicit applications' 

Orientation for vocational administrators 
and teacher educators 

Contract for reproducing metric software 
Teacher trainer workshop 

Local in-service programs 

% 

Classroom metrics offered 

1976-77 and 1977-7a Metric impact ;report 



RESULTS OF THE PLAN FOR IMPLEMENTATION OF 
METRICS INTO THE VOCATIONAL CURRICULUM 



Metric Measi^rement Pilot Test Sites 

The first step of the plan was to pilot test the metric measurement 
materials developed by the r^CRVE. At 'two-day in-service workshops held at 
Central Westmoreland AVTS and Lehigh Coxinty AVTS in the spring of 1977, 50 
vocational teachers and 10 administrators received training in metric 
measurement. ^!£he program focused on providing the participants a working 
knowledge of the^il^r^c system in relationship to individual vocational 
education program a^as. Various types of metric software and hardware 
were tested; and recpmmendations were made for diffusion across 'the state. 

/ . ■ . # 

Metric Software Pro/fuction 

Delaware County I.U. #25 was awarded a contract to reproduce 15Q|i^^ 
copies of the 55 metric measurement booklets developed by the NCRVE. The™ 
booklets were distributed to schools that participated in the metric 
workshops for local facilitators. 

Orientation for Vocational Administrators and Teacher Educators 

. . . . ^ V 

Invitation letters for participating in the metric measurement 
program were sent to all of the secondary and postsecondary vocational , 
directors, directors of education for the 18 youth and adult state correctional 
institutions and vocational department heads of each teacher education 
institution,. The administrators who wanted to participate were sent the 
Teacher In-Service Workshop for Metric Proposal and a cover letter (S^e 
Appendix C). Follow-up telephone calls were made to administrators who did 
not respond. In .addition, announcement^ about the metric progrcon were made 
at the Vocational Administrators of Pennsylvania meetings. 



A number of adlninist rators indicated that they were already involved 
in metric programs with local colleges. It should be noted that the Philadelphia 
School District did not participate in the metric program because it was a 
pilot site for the NCRVE metric program. All of the Philadelphia vocational 
teachers were given in-»servic5e training by the NCRVE program or the local metric ' 
^woj^k shops. ^ ' • 



By December 1978 all vocational schoolg/^nd correctional institutions 
were contacted or involved in a metrics^ program; 

19 77 Metric Workshop for Local Facilitators 

During the summer of 1977, VEI^ ^1t§^ two in-service workshops to give 
local failitators the necessary background to teach the metric system to local 
vocational teachers. The VEIN staff, coordinated by Evelyn Werner, managed 
workshop activities. . Gloria Cooper^ Metric Measurement Project Director, NCRVE, 
and Robert Klingler, Curriculum Coordinator, Delaware County AVTS, "were the 
consultants. The RCU evaluated the workshop. 

The total of 65 local facilitators from area vocational-technical _ . 

schools, dommunity colleges and teacher education institutions participated in— • 
the two-day training workshops at the Cenrtral Westmoreland AVTS and Millersville 
State College. Process and product evaluation instruments were used to determine 
the effectiveness of the project's objectives. The process instrument used 
was the Metric Wo rkshop Evaluation developed by the Pennsylvania RGU. This 
instrument collects data on the facilitators views toward the organization, 
facilities, presenters, course materials and films. The second part assesses 
the participant level of competencies in five metric measurement areas of in- 
struction. The , Metric Measurement Test developed by the RCU measures facili- 
tator's knowledge of metric measurement. The items are based on the five units 
of instruction developed by the NCRVE,. Ohio State University (See Appendix D 
for copies yf the evaluation instruments) . 

Table I reports the results of the metric workshop evaluation. The 
data shows t^a': 90 percent of the items on question 1, "P^ow woul.d you rate the 
following.'", rec^-ived "excellent" to "gqod" ratings. "Quality of 'presentations " 
received highest overall rating. There are only four "poor" or "unsatisfactory" 
ratings on the seven items for question 1. 

In regards to question , "Wl^at is your level of competencies?", the 
data shows that over 8'0 percent of facilitators rated themselves "high" to 
"average" attainment in the five competencies li^^ted; It should>be noted that 
18 percent of the facilitators stated that they attained a low-level competency 
with metrics in' their occupation ,or proqrajn. 

The results of question 3, "Do you feel the training you received 
adequately prepared you to conduct a metric workshop?", shows that 54 facil- 
itators (84 percent) said "yes." The last qur:^^ion, "Do you feel adequately 
•prepared to help teachers develop lesson r^lans 'in metric measurement?", re- 
ceived a similar response.- A total of S^^ facilitators (87 percent) said t-hey 
were adequately preparrxi. 

Table II shows that W'-^ facilitators '(4^:* percent) correctly answered 
48 of the 60 items on the Metric Meas urement T^-?_^ * total of 48 facilitators, 
or BO percent, correctly aa^^wored 42 of tho ♦'O items. The average score was 
42 and the most frequent score was VI, The ranqe of rcorcs was' from 31 to 59 
and the standard doviat ion was G.69. 



TABLE I 

1.977 Metric Worksht^p Evaluation 



1. How would you rate the following? 



Elxcellept 
N % 



Good 



Fair 



Poor 



Unsatis- 

f^ctory Total 



N % N % 



Organization of the 


31 


(47) 


29 


<45) 


4 


(6) 


^ 1 


(2) 


0 


(0) 


65 


(100) 


workshop 






























/ 

J- 






















Adequacy of facilities 


41 


(64) 


18 


(28) 


4 


(6) 


1 


(2) 


0 ' 


(0) 


64 


(100) 


Quality of presen- 


28 


(43) • 


32 


(49) 


4 


(6) 


0 


(0) 


1 


(2) 


65 


(100) 


tations 


























Adequacy of course 


21 


(32) 


38 


(59) 


6 


(9) 


0 


(0) 


0 


(01 


65 


(100) 


materials 
























Adequacy of hands-on 


31 


(48) 


27 


(41) 


6 


(9) 


1 


(2) 


0 


(0) 


65 


(100) 


devices 

z 


























Quality of films 


32 


(49) 


26 


(40) 


7 


(11) 


0 


(0) 


0 


(0)' 


65 


(100) 


r 




















Adequacy of course V 


25 






(49) 


8 


(12) 




(0) 


0 


(0) 


65 


(100) 


content to my needs 




(39)^ 























2. What is your level of competency? 



High ^ Average Low 

N % ' N % ^ N. % 



Total 



In working with linear^ area, temperature, 
mass and volume. 


27 


(42) 


33 


(52) 


4 


(6) 


.64 


(100) 








a 










With metric in your occupation or program. 


39 


(62) 


21 


(33) 


3 


(5) . 


63 


(100) 


In metric-metric equivalents. 


35 


(^4) 


26 


(40) 


4 


(6) 


65 


(100) 


Irr. selecting and using metric tools 


35 


(56) 


26 


(42) 


1 


(2) 


62 


■ (100) 


arid devices. 
















/■ 

I 


In working with metric conversion tables. 


28 


(44) 


34 


(54) 


1 


(2) 


63 


6oo) 


ordering, selling aind using products and 


















supplies . 



















3. 


Do you feel the training you received 
adequately pjtepared you to conduct a ^ 
metric workshop? 


Yes 
N % 


N 


No 

% 


Total ' 
N % 






54 (84) 


10 


(16) * 


'64. (100) 


4. 


Do you feel adequately prepared to help 
teachers develop lesson plans in flietric 
development? 


Yes 

N 


N 


No 

% 


totaU ^ 

N ]. 






56 (87) 


8 


(13) 


64 " (1•00)^ 
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TABLE II 

Local Facilitators' Results on the 
Metric Measurement Test foif the 1977 Workshop 



Number of Facilitators 65 

Total Possible Score on the Metric Test 60 

Average Score .47 

Most Frequent Score ^ ' 52 

Range of Scores 3J. to 59 

Number that Correctly Answered Over 80% 29 

Number that Correctly Answered Over 70% 48 

Stcindard Deviation * 6.69 

1978 Metric Workshop for Local Facilitators ' ^ 

During the summer of 1978, the RCU sponsored two in-service workshops 
to give local facilitators the necessary background to- teach the metric 
system to local Vocational teachers. 

A total o^ 44 local facilitators from AVTSs, community colleges, 
correctional institutions and teacher education institutions participated in • 
the two-day training Workshops at the Central Westmoreland AVTS and Lehigh 
County AVTS. The Metric Workshop Evaluation and Metric Measurement Test t 
were used to determine the effectiveness of the worksj^^. |" 

Table III reports the results of the 1978 metric workshop for local , 
trainers. The data shows that almost 90 percent of the participants felt the \ 
"organization of the workshop" and "adequacy of facilities" were "excellent." 
Almost all i-he participants considered the "quality of presentations" amd "adequacy 
of coar^ content" as "excellent" or "good." About three-fourths of the partici- 
pants grated "adequacy of course materials" and "adequac^ of hands-on devices" as , 
"excellent." It should noted that there were no "poor" or "unsatisfactory". 
ratings given by the participants. 

In regards* to question 2, "What is your level of competency?", 
positive levels of competencies were indicaterl by "high" ratings for "v^rking 
^with linear, area, temperature, mass and volume." "Working with metricsy was 
the second highest level of competency reported. - A majority of the ratings was 
"^ligh" (64 percent) for the competency dealindf _with "selecting and using metric 
tools and device's" and 50 percent with "metric in your occupation or program." 
Fif^y-five percent of the ^participants felt that they achieved only "averag.e" 
or "low" -when "wprking with metric conversion t£iblesf^ ordering , selling and 
using product's cind supplies." The reason for these scores seemed to be in- 
sufficient time to master the competency. % 

^ The results of question 3, "Do you feel the training you received 

adequately prepared you to conduct 'a metric workshop?", show that 95 percent 
said "yes." The last question, "Do you feel adequately prepared to help teachers 
develop lesson plans in metric measurement?", also shows that 95 percent said 
"yes." . 



TABLE III . ■ _ 

1978 Metric Workshop Evaluation 



L. How would you rate the following? 

Excellent Good 



Fair 



Unsatis- 
Poor factory 



Organization of the 
workshop 



_N % N % N ^% N % N ^ % 

39 (89) 5 (11) 



Adequacy of facilities 39 (89) 5 (11) 



Tot 



44 (100) 



44 (100) 



Quality of presen- 24 (54) 18 
tat ions. 


(41) 


2 


(5) 










/ 44 ' (100) 


Adequacy of course^ 33 (75) 10 
materials 


(23) 


1 


'^M2) 










• ^44 (100) 


AdeQuacv of handc;— nn "^4 (11) in 
devices 
















44 (100) 


yuaxiLy or riiins zy (bb) 12 


(27) 


3 


(7) 










44 (100^ 


Adequacy of course 22 (50) 19 
content to my needs * . 


(43) 

y 


3 


(7) 






f 




44 (100) 


2. What is your level of competency 




High 
N % 


Average 
N % 


Low 
N % 


Total 
N % 


In working with linear, area, temperature, 
mass and volume* 


> 

T 


32 


' (73) 


12. 


' (27) 






44 (100) 


With metric in your occupation or program. 




22 


(51) 


19 


(44) 


2 


(5) 


43 (100) 


In metric— metr ic equivalents. 




27 


(62) 


16 


(36) 


1. 


(2) 


44 (100) 


selecting and using metric tools and 
devices . 




24 


(54) 


17 


(39) 

* 


3 ' 


(7) 


44 (100) 


In 'Workinq v/ith metric conversion tables, 
ordering, selling and using products and 
supplies. 




20 


(46) 


19 


(43) 


5 


(11) 


44 (100) 


3. - Do you feel the training you received 
adequately prepared you to conduct a 
metric workshop? 






Yes 
N % 




N 


No 

% 




Total 

N % 








42 (95) 




2 


(5) 




44 tlOO) 


4. Do you feei^adequately prepared to help 
teachers develop lesson plans in metric 
development? 




Yes 

N % 




- N 


No 

% 




. Total 
N 


o \ 
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42, (95) 




2 


(5) 




44 (100) 
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Table IV gives, the results of . a t-test analysis of scares on . 
the Metric Measurement Test , which measures the f a'cilitator ' s knowledge 
of metric measurement in terms-' of linear^; area, volume, mass and temperature. 
The MMT was administered to the 44^ facilitators' before cind after the 
metric measurement workshop. The results indicate a t--score of 8.33, 
which is significant beyond thfe .01 level. > : ' ' 

TAHLE IV ^ V 

^ Pre-Post Comparison of Scores on « the Metric 
Measurement Test 



Pre-test ^ Post-test 

N , Mean Mean t-score. « 

K 

44 39.64 52.16 • 8.33* 



*Significant beyond the .01 level. 

Description of the 1977-78 Metric Workshop for Local Facilitators 

This course is designed to prepare vocational secondary, post- 
secondary and special education teacher facilitators to m^etthe job-related 
metric measureii^nt* needs of students. Fadcil itators were exposed to the five 
units of instruction developed by the NCRVE, Ohio State University. • The units 
cpntain'perfprmance objectives, learning activities and supportive information^ 
in the -1 of text, exercises and tables. The workshops also fea^tu^e a number 
of teaching strategies and hands-on experiences with metric tools '^ai^d equipment. 

Th^' competencies designed' for the workshop were: 

Competency A - givetil^ metric tools and equipment, complete fiv^ 
metric instructional ' uni^s to the satisfaction of the instructor 
(See Appendix E) . 

Competency B - given metric tools and equipment, prepare a 
lesson plan for a specific student population and a metric 
, measurement task to the satisfaction of the instructor. 



'''^his means of developing competencies: 

Competency A - Unit I, a general introduction to the metric 
system of meas^jjrement , provides informal, hands-on experiences 
for' the participant. This unit enables participants to become 
familiar with the basic metric units, their symbols and measurement 
instruments and to develop a set of mental references for mental 
values. A metric system of notation is also explained. 
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/ Ufcit Il/provides metric terras which are used in the occupation 
cinci give practical experiences v^ith occupational measurement. 

. Unit III focuses on job-related liietric/4quivalents cind their 
/ relation'shdps^ / 

Unit IV provides experiences for recognizing and using metric 
'instjnjments an"d tools in occupational iiveasurement tasks. ^t also 
.provides experiences in comparing metric and customary measurement 

instpimepts. 

Unit V is designed to give participants practice in converting 
customary and metric measurements. Participants should learn to 
* tl^nk metric and avoid comparing customary and metric units; 
however, skill with conversion tclbles will be useful during the 
trcinsition to metric in each occupation. r 

C6mpetency B ' ; - 

• Secur^ approval for Ifesson plan topic. 

' • Gather necessary tools, e^ipment and materials to prepare 

a l^esson plan. i ' * 

• Prepare a lesson .plan that incorporates the following 
componentis: ^ ' * 

1. breakdown of student population 

2. length of time 
^3. performance objective 

4. metfiods • , 

5. l(^aming activity 

6 . resources 

7. evaluation 

• Present the prepared lesson plan to the group. 

Classroom experiences- with this instruc$:ional package suggest 
the following teaching/learning strategies: 

1. The first experience should be informal so as to make learning 
the metric system fun. 

^ Participants learn better when metric units are compared to 
familiar objects. Everyone should learn to think metric." 
Comparing metric units to customaty units can be confusing. 

3. Pay^icip^nts Will learn quickly to estimate a measure in 
metric units by doing. 

4. ' Participants should have erxperience with measuring activities 

before getting tpo much information. 

5. Move through the units in an order which emphasizes the 
simplicity of the metric system. 

6: Teach one' concept at a time to avoid overwhelming students 
vith too much material- 
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Local Vocational School . Metric Measurement Program 



Dur 

received gremt 



ing fisjiai yekrs 1976-77, 1977-78 and 1978-79, 44 vocational schools 
ts fronithe RCU to provide instru<5tional staff in-service training| 
in met rid measurement and, to teach metrics to the student (See Appen4ix ^F) 
Project funds were used to purchase metric measurement devices, metric library- 
materials and workshop consultants.' " ^ * ^ ^ • 

A totai of $1.72,166 in federal funds was use„d f6r .the metric projects. 

Close to the same amount was matche^i, by local f unds'by the participating ^ 

vocational schools. To be. eligible for funcjing, the vocational schools 

agreed to provide 10 Instructional hours for students in metrics and two ' — . 

individuals to work as facilitato,r^.^d to r^ease the facilitators for two days 

to attend one of the s^ummer metric measurement workshops for local facilitatprs , 

(See Appendix C) . • - , . * 

"< . > - ' / 

Th^ vocational schools v^onducted .ijietric measurement workshops in 

much the saine way as the workshop^ for the trainer facilitators. The local 

trainees held -two-day workshops, oV 10 hours of instruction, throughout the 

school year for 'vocational teachers^and administrators. Vocational teach^ing 

staff from nonpublic schools, in The apa- were invited to the workshops ' and were 

given a • set of* metric instructional materials. ' ' ^ '^^ 

available ''to them as a loan. . 



The metric hardware was made 



An important part of the local school metric , program was/ to give 
metric measurement instruction to the student's. The MCRVE metric measurement 
package, pa^ep 1 through 12, was the primary material used. 'In addition, 
teachers prepared iyssson pians on various aspects of metrics for a specific 
program (See Appendix G) . * ' ^ ^ 

* - » ■ . • 

, . TABLE V 

Funding for Metric Measurement Projects 



Fiscal 
Year 



Tyye Project 



Local 
Funds 



Federal 
Funds 



191^-11 Pilot Metric Prpgram *r 
1976-77 Workshops for Local Facilitators 

1976-77 ^ Printing, of Metric Materials 
1976-77 Local Metric Workshops 



2,895 
2, 100 

0 

93,609 



24,190 
20,623 
4,232 
54,983 



1977-78 Local Metric Workshops 



$ 4; 198 $ 13,526 



1978-79 
1978-79 


1 

'^Workshops' for Local Facilitators 
Local Metric Workshops 


0 

$ 37,489 


$ 28 ,,889 
$ 24,919 


Totals 


Pilot Metric Program 
Workshop for. Local Facilitators 
Printing -of Metric r4aterials 
Local Metric Workshops 


$ 2,895 
0 -2,100 

0 

$T^5,296 


$ '^4,190 
$ 49,512 
. $ 4,232 
93,428 - 


GrelAd 


< . 


, ' $140., 291 


$171,:362 


Total 
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Local Vocational School Metric Jjeasur^ent ' P rojects 

. «■ ■ ■ »c- 

^ The following are the resoits o^ the iQcal vocational schools' 

metric measurement project^. ^The> Mettfic Measurement: Survey was used to collect 
the tiata (See. Appendix H) . Table VI shows- the results for. schools that were 
;fund6td during fiscal' years 1976r^77 and 1977-78. *It should be noted that .three 
^schools did not report the impact data of their metric measurement project. 
The results for the 19.78-79 proj'ects will be reported in the fall of ^1^79. 

.The data shows that of the 1,241 teachers in the 30 vocational- 
schools for fiscal years 1976-77 and 1977-78, 1,014, or 81 percent, received / 
in-service training' in metric measurement. The 'tabl-e also^hows that approximately 
40,000 students were enrolled' in the vocational schools that p^irticipated. 
Approxim^ately 43 percent of the students (17,965) received metric instruction. 
It should -b^ noted that the data, collected from June 1977 to December 1978, 
does not reflect the impact^ of the, project on the nonpublic schools or th6 
impact after the metric survey was returned to the RCU . 

An >important finding -of the results was the number of students who 
successfully answered at least 80 percent of 'the questions on the individual 
program metric test. Table VI. shows that 39 percent of the 7,04 3 students 
reached the 80 percent level or higher. The reason why only 7,04 3 of the 
17,965 "Students who received instruction took the test is the fact th^t only 
55 vocational program tests were d^eloped by the NCRVE. Pennsylvania has « 
over 200 vocational program offerings. 

To measure the impact of students enrolled in programs where no ^» 
metric test was available^ a number of schools devG^J^oped a comparat^ive test' ^ 
(See Appendix H) . 1^"^' 



r 



TABLE VI 



Summary of Teachers and Students Receiving" Metric Measurement Instructiou 
4 During .Fiscal 1976-77 and' 1977-78 



^ ' Number of 

y , ^ Students . Number Who Success 

■ Number of Teachers Number of Students Receiving "fuPly Answered At 

Number of Teachers In^rvi'ced on in^ Yi^r Vocational Metric Least 80^ of 

in Ycur School Metric *Measiirement ' y P/ograp Instruction Questions y ^ 

N % N ■% 



1,241 ^ .1,014 41,401 17,965 43.30 7,043 '39,20 
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Plans and Projections Apr 1979-80 . i 

.. Indiana State University received a grant from the RCU to give 
ia-serv^ice to trainer facilitators for the nine state correctional^ insti- 
tuitions and the nine youth cfevelopment centers. Over 40 trainers'^wlll 
attend a two-day metric measurem.ent, workshop at the CentJral Westmoreland ' 
AVTS in February 1979. Each institution will receive a set of metric 
measurement booklets develo(>ed by the NCRVE and have additional consultative 
services available from Indiana Stat^ University. 

\ 

' • The 15 vocational schools funded for the 1978-79 fiscal year are 
presently conducting metric workshops and ir>^tructing students. Dat-a will <d 
be collected from these institutions in June 1980. It is projected that 
^ver 400 vocational teachers'and 6 , 000 .vocat ional students will be exposed 
atid reach an acceptable level of competency in metric measurement for these 
areas of study. It is also projected that 'by 1981 the 44 vocational 
schools and the 18 correctional institutions that received^ grants for 
implementing metric .measurement will have given instruction to over 30,000 
vocational students. It is estimated that about 60 percent of these students 
will reach a level of competency of 80 percent or above in their various 
areas of study. 
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^ . "* Appendix A " ^ ' . ^ 

- Suggested Guidelines for the Selection of ^Metric Inst ructional and Learning* Aids - - 

-* ; . On, September 13, 1974 the ^State «,Board of Education* established regulations 
providing for' instruction in the metric system of measurements' 

•. ' ■ .'v ' * . - . y * . 

Regulations . ^ ^ - . . ^ 

5.52 Metric System (For the Elementary School) ^ 

The concepts of measurement shall be taught using the units of the 
metric and English systems co-equally in the activities of science 
and mathematics ,in each school y;&ar as part of thevplanned courses 
of- these subjects as appropriate'. Such instruction shall be ^ 
included in the learning activities of all subjects and be designed 
to develop skills for the use of the metric ^ystem in everyday life. 

5.77 Metric System (for the Secondary School) 

The concepts of measurement in all subjects shall be taught empha- 
^ sizing the use of the metric system and referring to the English 
system only as special requirements demand its use. Specialized 
courses such as science and mathematics shall utilize whatever 
measuring system is consistent with the specialized measuring activ- 
ities of the discipline. Instruction in • measurement shall be con- v 
cerned with those measurement skills and .junits used in everyday > 
life, except for specialized courses where extensive measuring activ- 
ities are required., and shall be concerned with the understanding and 
use of the system of measurement. 

This action of the State Board of Education was in response to the increased 
national tendency to adopt the metric system as 'the nation's primary system of 
measurement. 

Another response t^this national trend toward. met^i^:ation has been the pro- 
liferation of commercially-produced learning mat'erials and instructional aids in the 
form of equipment, materials, supplies and kits. , This increase in new materials has 
prompted the Pennsylvania Department of Education to develop criteria to assist 
school districts in evaluating and selecting instructional aids^ for metric materials. 

All instructional and learning aids should be carefully examined ^to determine 
how they satisfy the following suggested criteria: 

1. • Purpose : Is the aid appropriately designed to do what it is claimed that 

it will do? Is it designed only for teacher demonstrations , or is it' 
usable for both teacher and student use? 

2. Versatility : Is the aid usable for a variety of purposes or for a single 
' , purpose? Vers'atility in use is verv desirable. Is it portable and easy 

to uee? 

3. Quality : Are the aids sturdily cohstructed? Are the rclatted supplies of 
a quality to be effectively used in the operation of the ait and/or in 
the total instructional program? Is the cost appropriate^ 
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A. ' Precision : Is the aid constructed with enough precision to funct:}.on 

properly? Will the ai(i measure with sufficient precision for a partic- 
ular measurement? Is the precision suitable *wheri considering the matu- 
** rity and achievement level of ^he students? ' ' ^ . • * 

~.f , . ' - • ^ . ■- 

5. Size : Are all critical paf^fes^.of sufficient size to be readily visible? ^ 
Are the controls and sea j^^tS^:' fe^ 'read? . - ' 

6. Ph;;^sical Science : Is the'<!jj|ey.icy^ constructed? Are there rela- 

/ ' tively wfeak or fragile parts? Are there parts which may become misplaced? 
Will it withstand student use and possibly abuse? Are replacement parts 
readily available? . • 

7. Safety : Does the , device contain potential hazards to students or teachers 
such as moving parts, sharp corners, heating elements? Are all--electrical 
parts properly grounded to eliminate shock hazards? 

8. SI Ui»its : Does the aid or materials use the International System of 
Units. (SI)? Are definitions of unit6, style, spelling and their form 
consistent with the guide published by the National Bureau of Standards?* 

9. Achievement and Maturation Level : Are the materials or aids suitable for 
the achievement level and maturity of the students for which they are 

• intended? 



10. Sequential DevelopTaent : Does the design of the aid include sequential 
development of measuring concepts? Example : (a) comparison between 
objects; (b) comparison of objects with nonstandard units; (c) comparison 
of objects to be measured with SI units; (d) estimation; and (e) selection 
of measurement units suitable for specific task^. 

11. Activity Orientation : Do the aids lend themselves to an activity-oriented 
aoproach? Do they present student exercises that are designed to develop 
functional skills employing those SI units which are actually used in 
everyday exueriences? 

12. Convers ion : Are conversions between SI units- and English units minimal? 
Conversions between the two systems should be avoided whenever possible. 

13. Cost : How does the cost of the material being considered for. purchase 
compare with the cost of other sets of materials designed to do the same 
task? What* will be the cost of maintenance? Does itv have a shelf life? 
What will be its life in moderate use? ^ 



*NBS, SP 330, 19/4 edition. The International System of Units (Si) , Superintendent 
of Documents, U.S. Government Printing Office, Washington, D.C. 20402, Price: 65c 
(Order SD Catalog No. C 13.10:330/30). 
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Appendix B 

Plan for implementation of Metrics ' into . the Vocational Curriculum 



Goal 



ERIC 



The goal of this proposed activity is to assume the leadership at the , 
state level to'have metrics introduced into the- vocational curriculum in a 
timely and systematic manner. ^ • " ^ . . 

Need ; - % < 

After many years of debate, in December 1975, with the signing of the, . 
Metric^ Conversion Act, the United States became the last major nation in the 
world' to move toward metrics as an international standard of measure.^ In actuality, 
many trades in this country are, and have been, using metrics for some time- 
though not without some difficulty where the measuring systems interface. 

♦ / 

Back ground 

. * 

Ac-cording to the State Department of Commerce, over 100 foreign firms 
have established plants in Pennsylvania employ ing ' more than 20,000 workers with 
an excess of $200 million/year payroll. To further facilitate participation . in 
international ttade , workers must understaofJ and be able to use both metrics and 0 
the present system of measurement in order to repair, service and remodel new 
and existing investments. 

In anticipation of the Metrics Conversijon Act, the U.S. Office of ' 
Education has made a considerable investment over the last several years in the 
development of metrics programs for 55 program areas in vocational education. 
The National Center for Research in Vocational Education at, the Ohio State ■ , 
University has been reaponsbile for the development of these materials. 

During the 1975-76 schoal year, the program was field tested nation- 
wide with reportedly encouraging results. Stanley Cohen from Philadelphia, the 
only field test site in Pennsylvania, was enthusiastic about the program. Other 
indications lead us to believe that these materials may be the best and most 
complete available. 

■ As part of the USOE dissemination strategy,, a complete set of materials . 
will be provided to either the Research Coordinating Unit or the Vocational 
education Information Network and a workshop will be held in Philadelphia by OSU 
staff for Region III states. It is estimated that attendance for Pennsylvania 
participants may be limited to about 25 individuals. 

Two AVTSs in Pennsylvania will pilot the implementation of these 
materials during 1976-77 under the guidance of the RCU and with the support of 
exemplary funds. These schools are the Central Westmoreland A^r^S and the 
Lehigh county AVTS. These two' sites will give us experience with implementation 
and can, if necessary, serve as cores for diffusion. 

This plan proposes a strategy to make possible implementation of the ^ 
■ OSU metnc, 'materials into all AVTSs in Pennsylvania by June 1979 in a simple, 

in^^xpensive manner. This will require a series of training as well as information 
sessions as outlined below. The program should be self-sustaining and require 
no program expenditures after that time. If left to their own devices, it is 
feared that efforts to gain metric competence wi^l result in fragmented, ina'dequato 
coverage. 
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Objectives ^ . ' 

Specif ixally, the implementation^ strategy wijl be directed toward 
the following objectives: • ' 

0 Prepare trainers in Pennsylvania who can. of fef wqVkshops 

• at the local level.' . . ^ - ' ' - • 

0' Provide inf onniation to teacher educators on -metrics ar^ the 

strategy foi^- curriculum modification, • • ^ . 

• • . ^ 'V/ 

• Oliient vocational administrators on curricular implications ^ 

of metrics and administrative support needed for implementation. 

'0 Local workshops for teachers to prepaire them ^ to use OSU 
metric materials.* 

• Classroom instruction with students to prepare them to use 
metric measuring devices and tem^inology ift their" trade area, 

; ^ ' " * * ^ ' ^ ^ , 

Source of Trainers . r • „ 

For implementation effort o£ t,his magnitude, a cadre of trainers 
must 6e available. .According to Gloria Cooper, consultant. National Center 
for Research In Vocational Education, 20 teachers per trainer would be a 
maximum, meaning two-to-four trainers required per workshop , These will become 
available from the following sources: ' /\ • . 

1. participants from ysOE Workshop ; " 

a. Research 'Coordinating Unit 

b. Vocational Educati^^n thformation Network ^ 

c. Local Curriculum Co»^3dinators 

d. Bureau of Vocational* Education, 'Regipnaly Staff 



2. Local^ Pilot Sites £ ' - 

a. Central Westmoreland A\nS'\.^ . ■ , ^ 

b. Lehigh County AVTS ^ 

3. Speciai^Training Program - ^/"^^'^"^^^ 

a. Local Curriculum Coordinators who are approved for imjiiementat 
activities 

b. State Staff . . ^. / 

c. Special Project Sta£f (if neededf^ for implementation^ 
• d. Teacher . Educators 

4. College Staff Presently Offering Nonvocation^l, Workshops in 
^Metries 
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- Informational Workshops for Teacher Educators 

■ f 

It is recoiranejoded that part of the implementation strategy be a 
series of three , workshops held specifically for yocatipnal teacher educators! 
These workshops would be for one day each and be of an informational nature 
including how policy is ^formed, measures determined and t^e assumptions made 
•in the impending conversion. ♦ '.' 1 ' ^ " " ' ■ * 

■ ' ' ■ ->-■■' ■ ~ ^ ■ , - 

These workshops could best be^ is^^red by Gloria Coopen: and staff 
from the Nati^al Center for Research in Vocational Educat^ion / ^Ohio State* 
University, who conducted" the project for USOE , developed 'the materials and 
worked with the^r^gula.t't^ry agencies. > 

Worksfiop^ conducted at the three major^ universitiesy inviting other 
vocational -teacher educators at their own expense, would proi/ide excellent 
coverage for a minimum of expenditure. The only direct costs .would Be for 
Gloria Cooper and^taff. . . 

Special Training Programs 

It is proposed that one a^iditional train-i-ng progfain %o prepare local 
curriculum coordinators as trainers and to oversee activities at the local 
level would be necessary. This program could be offered at the Central West- 
moreland AVTSr one of the pilot schools during the 1976-77 school year. 

Metric measuring devices are readily available at this school as 
well as its being a desirable location. This would reduce the travel and 
improve the opportunity for local educators from western Pennsylvania since 
the USOE-sponsored workshop is in Philadelphia and attendance is limited. 
Approximately 20 schools could be accommodated for training as trainers. The 
vocatiortdl director, William Downs, has already indicated the availability of 
the Central Westmoreland AVTS for this purpose. 

^ . 

This woricshop could be presented by Gloria Cooper assisted by the 
RCU and/or VEIN. 



Orientation fbis Vocational Administrators 

An information session should be held for vocatio^l administrators 
to prepare them for encouraging and supporting implementation of metrics 
within their schools. This workshop would not necessarily precede commitment 
by the director to have the school participate in implementation; however, it 
should occur at least concurrently. 

It is\ suggested that an effort be made to obtain a* couple of hours 
at the Annual VAP Conference to effectively util^ize time administrators al- 
ready are together. Presentations could be made by VEIN and/or RCU staff with 
no additional direct costs. 
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liOcal District Implementation Workshops 



To implement the OSU metrics program, a school at a minimum must have 

available: 

9 two days of teacher in-service time for training; and 

0 a minimum of XO hours of classroom time to work with 
students using metric units. 

It is proposed that an agreement be drafted by the^ RCU within the 
following parameters with which AVTSs may apply to become part of the imple- 
mentation effort during the 1977-78 school year. 

The local district must agree to provide from local resources (if 
applicable) : 

9 10 classroom contact hours for students with metrics; 

0 two days of in-service time for each teacher; 

9 designate two individuals at local level to^work as 
trainers and 'resource persons with teachers; and 

0 two days for which designated individuals may be released ■ 
for training. 

^ Project funds will provide: 

• costs of training two local resource persons; ' ' " 

0 costs of library materials ($500) ; " 

9 costs of curriculum materials for each teacher ($12.50); 

0 costs up to $1,000 for metric measuring devices (negotiable) ; 

0 trainers needed in addition to two local consultants to 
provide workshop for local teachers; and 

* 0 ifil"^ ^9^ local workshop.. 

Funding would be awarded to the number of schools agreeing to 
criteria that can b* scheduled within resources available. It is estimated 
that 25 to 30 could be sponsored. 



Funding 

Funding of all activities listed in this paper could be supported by 
exemplary funds assuring substantive implementation of activities already 
found to be successful under field conditions. 
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Administration 



This system could be supported with numerous individual proposals 
directed to the RCU by each agency involved or an agency such as VEIN could 
be selected to be the primary mover in .setting up the. program scheduling 
consultants, etc. Another alirg?t^tive would be to design a combination of 
the above. The mechcinics wij(l be worked out with Erma Keye$, VEIN, and BVE 
staff? 



Timetcible 




January 1977 
February 1977 
March 1977 



Design Implementation Plan 
Sol icit^pplicat ions 
USOE^lfegional Workshop 



OGi:ober 1977 
September-October 1977 
August-October 1977 



Vocational Administrator Training 
Teacher Educator Training 
Teacher Trainer Workshop 



October 1977-January 1978 
January-June 1978 



Local In-Service Programs 
Classroom Metrics Offered 
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Appendix C 
COMMONVVCALTH Of PEMNSYtVANIA 
DEPARTMENT OF EDUCATION 

^ BOX 911, HARRISBURG, PA. 1^126 

Janxiary 16,. 1978 



Mr. Robert Rowland * 
Director of Vocational Education 
Huntingdon Coimty AVTS 

Box E ' ' " ' 

Mill Creek, PA ^ 17060^ " . 

, Dear Mr. Rowland: 

Over the past year the RCU has been actively installing metric measurement 
materials developed by the Center. for Vocational Education, Ohio State University, 
in ovier 40 vocational schools. The response by the participating schools has been- 
very encouraging. We would like to continue and expand this program for other 
Interested schools. • . , ' . , 

Briefly, our metric program includes the following components: . 

1. The RCU, in cooperation with Lehigh Coun€y and Central Westmoreland 
^ AVTS, will provide regional workshops in July 1978 to train represen- 
tatives from vocational schools to implement the Center for Vocational 
Education's metric program. The representatii^es will be trained to 
plan local workshops, provide assistance to teachers during implementa- 
tion and collect data for reporting impact, of the project. 

2. The RCU will provide funds for metric measuring devices, metric library 
materials and workshop consultants as required for installing the 
metric materials into the classroom. . The RCU will also pi^ide funds 
for lodging, travel, subsistence and $75.00 a day stipend for represen- 
tatives attending the two-day workshop. 

* Thle commitment from the schools are: 

1. Submit a pre-prepared proposal to the RCU. 

2. Send one representative (for every 30 teachers) to one of the two-day 
workshops . . ^ 

3. Provide a two-day ,« in-service workshop for vocational teachers to orient 
them to the metric program. i 

4. Provide a minimum of 10 hours of instruction in the classroom for stu- 
dents in the various vocational programs. > Students should be able to 
obtain an acceptable level of performance in the use 6t metric measure- 
ments in their respective occupational area. 

5. 'Prepare a" brief final report specifying the impact of the project for 
the teachers and students (the RCU will assist in this report).. 

If you are interested in this program, the RCU will send all the details to 
you. Please complete the attached form. 

Sincerely ,6 ^ / ' 

\ ^*^^/vxH James P. Lewis, Research Associate 

^ *ttachment * Research Coordinating Unit 



R.C.U. Metric Measurement Progr^ Survey 



Institution 
Director 



1 



Would you or one of your staff like to participate , in a metric measurement 
program during the 1978-79 school year? Yes No 

If no, please indicate why • • - ^ 



If yes, which workshop would be convenient: 
^ ' Location: 



Time: 



Central Westmoreland County AVTS 
Arona Road, R.D. //I 
New Stanton, PA 15672 

July 27, 1978 (9:30 a.m. - 4:30 p.m.) 
July 28, 1978 (9:00 a.m. - 3:30 p.m.) 



Location : 



Time : 



Lehigh County AVTS 
2'300 Main Street 
Schnecksville, PA 18078 

July 13, 1978 (9:30 a.m. 
July 14,, 1978. (9:00 a.m. 



4:30 p.m.) - 
3:30 p.m.) 



Please indicate the name of the person that will be attending the workshop 



Please reply within one month to: 



Mr. James Lewis 

Reseai:ch Coordinating Unit 

Bureau of Vocational Education 

Pennsylvania Department of Education 

Box 911 

Harrisburg, PA 1712( 



JL/ctlO 
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COMMOWW C ALTH OF PENNSYLVANIA 
DEPARTMENT OF EDUCATION 

BOX 911, HABRISBURG, PA. 17126 



Thank you for responding to the RCU Metric Measurement Program Survey . In 
order to participate iji the summer metric workshop for local f^ilitators and to 
obtain exemplary funds to conduct a local metric in-service program, the -following 
should be done before May 1, 1978. 

1. Fill in all of the appropriate blanks on^ the enclosed proposal. 

2. Complete the detailed budget. 

' Teachers . This is a local expense. The totaJ. number of teachers 

expected to be inserviced times the pay rate and number of days. 

» > 

Consultants . You may use additional consultants if you feel the loc^l 
facilitators need more help in conducting the workshop for the ^ 
teachers. The ra&ximum for consultants is $150 day for two days. 

Materials . . 

Reference Materials $ 500 maximum 

Metric Measuring Devices $1,000 maximum 

Office Supplies $ 150 maximum 

Communications ■ 

Telephone _...,$ 25 maximum 

Postage $ 25 maximum 

3. Submit five copies of the completed proposal, standard contract, 
maintenance of effort form and the DEBE-131 application form to the 
regional office. 

A, 

4. Complete all the forms for the summer metric workshop that will be 



^ sent to ypi| by one of the coordinators. 

All questions, and details pertaining to the summer workshop for local facil 
itatar^ should be direjcted to: 

Mr. John Gomolak Mr. Joseph Kach 

Central" v/elstmo re lan<l AVTS Lehigh AVTS 

Arona Road, R.D. //I ^ or 2300 Main Street 

New Stanton, PA 15672 Schnecksville , PA 18078 

(412) 925-3532 (215) 799-1359 

All questions and details pertaining to submitting the proposal and conduct 
ing the ^ local metric in-service workshop should be directed to the RCU at (717) 787 
4865. ti 

Sincerely , 



JPL/dlr ' * James P, Lewis, Research Associate 

Research Coordinating Unit 
Enclosures ' oo 

lie ^ 6 > 



PROPOSAL 



Title ; 

, Applicant/ 
Address: 



Beginning^ and 
Ending Dates : 

Proposed Funds ; 

Abstract: 



'Teacher I-n-Service Workshop for Metric Measurement" 



Problem: 



Objectives ; 



Contribution: 



Procedures : 
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July 1, 1978 through June 30, .1979' 



The objectives of this proposal will be bo provide a two-day metric 
measurement in-service • workshop for vocational teachers; develop 
metric lnstru6tional packages for each vocational program and pro- 
vide 10 hours of classroom instruction to assist students in obtain- 
ing' an acceptable level of performance In metric measurement. 

A basic problem facing vocational educators is how to effectively 
teach metric measurement to students enrolled in different voca- 
tional programs. The need for metric training is already considered 
critical in machine shop, auto mechanics, material handling, draft- 
ing and sheet metal are^s, 

1. Provide a two-day in-service workshop 'for vocational teachers 
to orient them to metrics, acquaint them with the Ohio State 
metric materials and provide training on using metrics in the 
classroom. 

, 2. Teach^ffs"^ll facilitate student instruction through the use 
of developed instructional packages peculiar to their program 
area. ' 

3. Students w.ill be able to obtain an acceptable level of peWorm- 
ance in the use of metric measuring devices and. conversion 
methods. 

The aim of this project is to provide the teaching staff with a 
working knowledge of the metric system as it applies to their indi- 
vidual laboratory through the use of a metric instructional package 
developed by The Center for Vocational Education at Ohio State. 

In response to a solicited request from the Pennsylvania Research 
Coordinating Unit, our vocational school has requested participa- 
tion in a statewide iniplemen talion of * the metric materials developed 
by The Center for Vocational Education at Ohio State. 

To facilitate the Implementation and to assLst'with the' in-service 
workshop, a staff person(s) has been identified to provide leader- 
ship at the local le\fel. \ This person(s) will: (1) be made avail- 
able for training; (2) plkn the local workshop; (3) provide assist- 
ance to teachers during implemen*tation ; and (4) collect data for 
reporting impact of the project. 

Two in-service days will be provided for the in-service programs; 
and teachers will be advised that a minimum of 10 hours in the 
classroom will be required during the year to use these materials. 

23 ;j2 



Dissemination: 



Personnel: 



Facilities: 



Project funds are requested to provide metric measuring devices, 
metric library materials and workshop cons^ultan.ts as required for 
installing the metric materials into the curriculum. 

The project will be -adminis tereii by the vocational director or a 
designee who will supervisee the activities; maintain accounts; 

* keep a descriptive and* s tatistical account of the success of the 
•implementation process; and submit a report of the success of this 

^ effort at the conclusion of the school year. 

The implementation process and the ma'terials developed will be 
available to other e,ducati^onal institutions. / The results will also 
be disseminated through the Pennsylvania RCU aVid the Vocat^^onal 
. Education Information Network at Millersville 'State College. 

The program will operate with trained consultant(s) that have 
■ expertise in both th6 metric system and the use of developed instruc- 
tional packages peculiar to all program a\eas and be able to instruct, 
assist and guide the teaching staff.. « • 

The existing facilities at the vocational school will be used for 
the purpose of this prbgr^am. / 



Evaluation : The Pennsylvania RCU will prepare an evaluation design to measure 

both pro«;ess and product accomplishments. 



Accommodation 
of students in 
Nonprofit Pri- 
vate Schools: 



This prograrJ will be made available to, accommodate a total of . 
students inr nonprofit private schools within the boundaries of this 
•educational agency. 



BUDGET 



Teachers 



Local 



Fede ral 



Total 



,^ for day(s) @\ per day ........ 

Cons ultants ,f 

for day(s) @ per <lay 

Materials » 

Reference Materials . 

Metric Measuring Devices . . 

Office Supplies . * . ' 

Communication 

Telephone . i' . . . . ^ 

Postage 

TOTAL 
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SUGGESTED METRIC MEASUREMENT DEVICES 



There Is no single list of measuring devices that must be acquired by a 
school for the teaching of common units' in the metric system. The following .list 
is given for your ' considerat ion only. The items listed were selected from relia- 
ble suppliers and are readily available. 

' . % 

The following items will provide a teacher with the devices needed for com- 
pleting ^the activities and exercises of objective one. Items marked with an aster- 
isk (*) are optional and may be substituted by. u^ing another device. For example, " 
a measuring tape attached to a wall can be used in •place of a height measure. 

. Quantities are suggested for a class of 20 to 25 students. Here are some 
additional tips that may be helpful; »^ 

Plan yell in advance and consider all aspects of tKe use of the equip- . 
ment. 

• Look for metric equipment that is already in the school. Check with 
the math and science departments. ; . \ 

• Consider letting students design and construct some of the items. Also 
the advisability of converting old equipment for interim use. 

• Stretch your budget. prices differ among coirf^anies. Sometimes a local 
stcn^e is your best source. Multi-purpose . items of good quality are 
worth cor^idering. 

• Improvise, where feasible, to save money and often to improve the learn- 
ing experience. 



Measurement 



Ac t i V it y 



Catalog 



Quant it>t 


Device 


Supplier 


Number 


Price** 


10-12 Metre Stick 


Blick 


88006 


3.15 


ea . 






Brodhead 


191009 


?^.73 


ea , 






' Ohau3 


80010 


.2,95 


ea . 


10-12 


Rule, 30 cm ^ 


Blick 


88029 


3.60 


P^g- 










of 


10 






Ohaus 


80080 


.A5 


ea . 


10-12 


Measuring Tape, 150 cm 


Blick- 


88225 


3. AO 


pkg. 










of 


10 






Ohaus 


80110 


5.6o 


Pkg. 










oh 




1 


^Height Measure 


Blick 


88039 


1A.80 




1 


*floor Stand for 88039 


Blick 


88040 


11.90 




1 


*Metre Tape, 10 metre 


Blick 


88013 


7.90 


ea . 






Ohaus 


80130 


9.95 


ea. 


1 


Metre Tape, 50 me^tre 


Ohaus 


80150 


3A.95 


ea • 


1 


Trundle Wheel 


Blick 


880A2 


10.80 


ea . 






Ohaus 


80190 


10.95 


ea. 


. 1 


*Area Measuring Gr^d 












Transparent 25 cm x 25 cm 


Blick 


8HL68 


1.10 


en . . 




Graph Paper, cm squares 

9^ ' 











Linear 
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Measurement 




Catalog 






Activity 


Quantity 


Device 


Supplier 


Number 


Price** 


Volume /Capacity 


1 


^Nesting Measures, Set of 


Blick 


88131 


6. 


60 ea. 


- 




5, 50 ml - 1000 ml 


Ohaus 


80230 


9, 


95 ea. 




1 


Economy .Breaker, Set of 


Ohaus 


80240 


2. 


95 ea. 






6, 50 ml - 1000 ml. 












1 


Metric Spoon, Set of 5, 


Ohaus 


80350 




r / J ca . 






1 Tnl - 25 ml 












1 


Dry Measure, Set of 3, 


Ohaus 


80340 


1. 


50 ea. 






50, 125, 250 ml 












1 


Cubic ^Litre 


Blick 


88134 


2. 


,60 








Ohaus 


803,20 


3. 


,50 


- 


1 


Centimetre Cubes, Inter- 


Ohaus 


4263-00 


3. 


,50 






locking Set of 100 










Mass 


1 


Personal Scale , Bathroom 


Blick 


88110 




1 4 u ca • 






• Type, Kilogram Scale 


r Ohaus 


80440 


14. 


.50 ea. 






Pl^^^fnrTn Sorint? Scale. 














5 kg Capacity 


Ohaus 


80430 


12. 


.50 ea. 






10 kg Capacity 


Blick 


88108 


14, 


.90 ea. 




1 


Balance Scale with 8^ 


Ohaus 


1200-00 


25, 


.00 ea. 






Piece Mass Set 










) 


^ 1 

^ 


Spring Scale, 6 kg 


Blick 


88099 


2 


.40. ea. 


Tempe rature 


1 


Dipping Thermometer 


Blick 


88204 


5 


.90 ea. 


2-3 


Aluminum Backed Thermom- 


, Ohaus 


80530 


9 


.80 pkg 






eter 








of 10 



*0ptional. **Prices are subject to change. 

Suppliers: Brodhead-Carret t Company Dick Slick Company Ohaus Scale Corporation 

^ 4560 East 7ist Street P.O. Box 1267 29 Hanover Road 

Cleveland, OH 44105 tiaJesburg, IL 61401 Florham Park, NJ 07932 

(216) 341-0248 (309) . 343-6181 (201) 377-9000 

* 

These national suppliers have regional offices throughout the United States. 
Many of the items may also be purchased from local school supply sources, 

imprinted metre sticks with your choice of wording (school name, think 
metric', etc.) may be ordered in a minimum quantity of 250 for approximately $.22 
each from: 

Anthony and Company^ Inc. 

P.O. Box 887 « 

Escanaba, Ml 49829 

(906) 786-7573 
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SOURCES OF METRIC INFORMATION 



Following is -a directory of reliable sources 

e ■ 

General ^ 

American National Metric Council 
1625 Massachusetts ^venue, N.W. 
Washington, D.C. 20036 

American National Standards Institute, 

Inc . 
1430 Broadway 
New York, NY 10018 

Metric Association, Inc. 
Sugarloaf Star Route 
Boulder, CO 80302 



Metric Information Office 
Natidnal Bureau of Standards 
Washington, D.C. 20234 

Technical and Trade Associations 

Air-Conditioning and Refrigeration 
Institute 
, 1815 North Fort Myer Drive 
Arlington, VA 22209 

American Paper Institute ^ * 
260 Madison Avenue ^ 
. New York, NY 10016 

American Society for Abrasive Methods 
1049 South Main Street 
Plymouth, MI ^ 48170 

The American Society of Mechanical 

Engineers > ^ 

345 East 47th St, 
New York, NY 10017 

r 

American Society for Metals 
Metals Park, OH 44073 - 

American Society for Testing and 

Materials 
1916 Race St. 
Philadelphia, PA 19103 



of metric conversion information. 

American Welding Society 
2501 Northwest 7th St. ' 
Miami, FL 33125 

Illumitiating Engineering Society 
34^ East 47th St. . . 

New York, NY 10017 

Industrial" Fasteners institute 
1717 South 9th St. 
1505 East Ohio Bldg. 
Cleveland , OH 44114 

Institute of Electrical and Electronic 
Engineers 
: 345 East 47th St. 
New York, NY 10017 

National Association of Manufacturers 

277 . Park Avenue 

New York, NY 1O017 

National Fluid Power Association 
P.O. Box 49 
^ Thiensville, WI 53092 

National Forest Pro.ducts Association 
1619 Massachusetts Avenue, NW 
Washington, D.C. 20036 

. National Microfilm Association 
8728 Colesville Road 
Suite 1101 

Silver Springs, MD 20910 

National Tool, Die & Pre,cision Machining 

Association * 
9300 Livingston Road 
Washington^ DC 20022 

Society of Automotive Engineers 
Two Pennsylvania Plaza 
New York, NY 10001 

Steel Plate Fabricators Association 
15 Spinning Wheel Road 
Hinsdale, IL 60521 

Journals 

School Shop , Vol. 23, No. 8, April, 1974 
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Appendix D 



Scoring ; Each correct answer is worth one point* 
Total possiblie score = 60 



Name, 



5. 



METRIC MEASUREMENT TEST (Answer Key) 
Please match the measuring units on the left with th,e use sta^tements on the right. 



• Unit 

•• 

, a. degree Celsius 

b. gram 

c. micrometre ^ ^ 

d. kilometre 

e. watt 

f. litres per second 

g. hectare 

h. centimetre 

i . metric ton 

j . grams j^^er square metre 

K.' newton metre 

1. square metre 

m. joule 

n. litre 

2. Which sentence is coi^rectly typed"? 

a. The hand cleaner is 178 gs. 

The mass of the package is 28 g. 



Statemen^; 
flow through a pipe 



^. building lot 

b , food portions 

h, body size ^ 

a . room tempferature 



m 



energy required to pump water 
i. vehicle load limit 



-| , fertilizer application • 

c. surface finishes 

d. hauling distance 



k: tightening spark plugs 

1. warehouse storage space 

e, rating of a motor 

n . fuel tank 



^ 



c. The paper is 216mm x 281 mm. 

d. The car traveled 80 k/hour. 



A fillet weld 2- centimetres wide also has a width of: 

(a) 20 millimetres b. 2 millimetres c 0. 2. millemetre d. 200 millimetres 
Please match the metric replacement on the left with' the following units on the right 



a. 
b. 
c . 
d. 
e. 
f . 



kilojoule 

litre 

metre" 

kilopascal 

millilitre 

kilowatt 

kilogram 



c , feet 

e . fluid ounce 

g , pound 

d , pounds per square inch 



b. 'gallon 

f, horsepower 

n. calorie 



Please match the measuring instruments on the left with the metric units on the right 

a . grams 



a. balance scale 

b. pressure gauge 

c. tape 

d. container 

e . ruler 



kilopascals 

e. centimetres 
mi llilitres 
hectares 



c • 



A carpet 3^0 centimetres by 450 centimetres is also: ' 



a. 6 metres x 9 metres 

b. 36 metres x 45 metres 



3.6 metres x 4.5 metres 
d. 0.36 metre x 0.45 metre 
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The correct way to write twenty grams is 
a. 20 gms b. 20 Cm. 



c. 20 g. ' 0 20 g 
28 J ; 



8. The equivalent of 2 m is about: 

a. 4 feet (C) 7 feet c. 24 feet d. 200 feet 

9. Estimate the length of the line segment below. 



10. 



N 
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a. 23 grams 6 centimetres 

Fill in the following chart. 



iO millimetres 



14 pascals 



- millilitres 


litres 




millilitres 






litres 


(ml) 


(1) • 




(ml) 






(1) 


3 000 


3 




700 






(0.7) 


6 000 


( 6 ) 




(900) 






0.9 


(8 000) 


8 




250 






(0.25) 


14 000 


(14 ) 




(470) 






0.47 


(23 000) 


23 




275 






(0.275) 


300 


(0.3) 






t 




Use the conversion 


table to answer the 


following: mm 


in. 




The equivalent of , 






100 


3. 


94 










200 


7. 


87 




a. 150 mm is how 


many inches 


5.91 


300 


II. 


81 




^"b. 210minis how 


many inches 


8.26 


800 . 


31. 


50 




A ,p . 990 mm is how. 


many inches 


38.97 


900 


35. 


43 






o 




10 


0. 


39 






o 




20 


0. 


79 










50 


1. 


97 










60 


2. 


36 





12. Please match the metric^ eqilltvalents with the fo4,lowing: 



a . 


2 




b. 


1 


m 


c . 


1 


kg 


d. 


1 


mg 


e . 


5 


ml 


f . 


1 


cm 


g- 


I 


mm 


h. 


5 


g 


i. 


10 


cm 


J. 


400 


kJ 



a . 



d. 



c . 



i. 



h. 



teaspoon 

energy value of an apple 
height of a doorway , 
a cardtable tdp 
mass of a grain uf- salt 
width of a paper clip 
thickness of a dime 

mass of Webster's**Collegiate Dictionary 
4 inches 

mass of a nickel 



13. When ordering material for your lab, what metric units are used for the following 
items: 



a. gasoline 

b . . carpet 
c . 



litre 



d. 



metre 



leather clothing articles centimetre 



e . 



block solder 
,box of cotton 



gram 



gram 
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METRIC WORKSHOP EVALUATION 
Name School Date 



/ 



We desire to make this training program as meaningful and helpful as we can. ^'^X^^" 
nestly solicit your evaluation of this workshop and gladly welcome your cpf\iment s^^nd ^^^-r 
gestions. * Your comments will^guide us in planni-ng f utur e ,workshops , ^ Pleal^e answw J;*^^^'^^ ' 
questions below. . if^ \ i 



1. How would you rate the following: Exc ellent Good Fair Poor .Unseat; i^sfac^ ry 

a. Organization of the workshop • 

b. Adequacy offacilities* ^ 

c. Quality of presentations ' ~* , ^ 

d. Adequacy of course materials 

e. Adequacy of hands-on devices ^ 

f. Qu^T^^vof films 



g. Adequacy of Your.se content to 
my needs 



2. If any factfrjjr is rated "ptmr" tu" "un sa t i s f at: to r y , " please provide an explanation. 

r ■ 



3. Do you feel the trainiui; you received adequately prepared you to teach metr.ic measure- 
ment? Yes No 

4. Please assc ;■; your krunv'Iedge of the five units in the-metric package developed by the 
Center for Voc-t t i > aia 1 Ei! uc a l i on , * * ^ 

Level of Competency ... * ^ High Average LoV 

a. . in working with linear, are:i, temperaLurc , mass and volume.- 

b. with metrics in your occn'pation or pro^^ram^ 
c . in^ met r ic-me tr ic-equ ival ents . 

d. ^ in selecting and using metric instruments, tools and 

devices. * < • * 



e. in working with metric conversion tables, ordering, stalling ^ 
and using products and supplies. 



Recommen dat ions for I^iprovin g 1 1 1 e__lCo r k s hop 
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UNIT 



SUGGESTED TEACHING SEQUENCE 

t 

1. These introductory exei'cises may require 
, ' two or three teaching periods for all five 
areas of measurement. 

2! E'xercises should be followed in the order 
) ' given tp ben show the relationship 
between length, area, and volume, 

3, Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
tneas'uring'containers) and objects to be 
measured.* 

4, Set lip the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 

5, Have the students estimate, measure, and 
record using E.xercises 1 through 5. 

6, Present information oji notation and 
make Table 1 available. 

7, Follow up with group discussion of 
activities. 



•Other school dcpartment.ii may have devices which 
CM be ujfd Metric sup|)hers are liUed in the reference 
sfclion 
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OBJECTIVES 

The,student will (femonstrate these skills for the Linear, Area, Volume or Capacity, Mass and 
Temperature Exercises, using the metric terms and measurement devices listed here. ' 



SKIlIi 

1 Rfcofniif induMthf 
uniiind iutymbol for: 

2 Sclrct, uM.indnidtht 
ippropriiU meuurinf 
instniRiinU for: 

3 Stitrorihov| 
phyiicil rrffffnct for: 






EXERCISES 


, Lineir 

(pp. 3 -411 


Arti 


VolumtofCipicity 

(pp. 7 '81 


Mtu 


Tfmperityre 

(p. HI 


millimfUf (mml 

PfntlmfIrP frml 

m^ttf (m) 


ctntimftff 

(cm ) 

tquirt 
metre 


cybic centi- 
melff (cm^) 

cubic meirf 

lilrt (1} 
millilitrf (mil 


rim ii) 
l^ilo^TW-^^k(^\ 


i^l'tf Criiiui 

('0 


4 ' Eiiimjlf *i(hin \Vk 
of ihr irluil mruurr 


hfi^ht. width, or 
If rjth of ob^cU 


thr irvi of 
1 civen iurficf 


cipicity of 
conliinrn 


the mitt of objfcti 
in {rimi ind kilo- 


ihf ifmpenture of 
thr lir or 1 liquid 


5 Rfad corTfctly 


mrlrr itick.mrtnc 
Upf mfuurr, ind 
mflricnilfn 




Sifuuremenlf 
on {TiduiUd 
Tolumr mmuM 
in( df vicei ^ 


ikilogrim lolr 
and 1 pim lolf 


A CfljiUi thf fmomftfr 



RULES OF NOTATION . 

1. Symbols are not capitalized unless the unit is a proper name (mm npt MM). 

2. Symbols are not followed by periods (m no( m,), 

3. Symbols are not followed by an 5 for plurals (25 gno( 25 gs),' 

4. A space separates the numerals from the unit symbols (4 l no( 41), 

5. Spaces, not commas, are used to separate large numbers into groups of three 
digits (45 271 kmno! 45,271 km). 

6. 'A zero precedes the decimal point if the number is less than one (0,52 g not ,52 g). 
Litre and metre can be, spelled either with an -re or -er ending. 
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METRIC UNITS, SYMBOLS, MD REFERENTS . . METRIC PREFIXES 



Quantity 



Lengthy 



Area 



Volume and 

Capacity 



1- 



Mxss 



Metric Unit 



millimetre 



centimetre 



metre 



IcHq metre 



Symbol 



mm 



UscfuUeferents 



Thickness of dime or paper 
clip wire ' 



on 



«)uare 
centimetre 



square metre 



hectare 



millililro 



cm 



m 



ha 



ml 



litre 



^ubic 
centimetre 



cubic metre 



cm 



Vi/idth of paper clip 



Height of door about 2 m 
12*minuic walking distance 



Area of this space 



Area of card table top 



Football field including sidelines 
and end zones 



p Teaspoon is !) 



Aliltle more than 1 quart 



T 



millixram 



pam 



kilopam 



metric Ion 

ll 000 Wopams) 



Volume of this container 

/l~7 



A little more than a cubic yard 



Apple seed about 10 mg, grain of 
'salt, 1 mg ■ ____ 



Nickel :^out 5 i 



Webster's Collepate Dictionary 



f^kiwagen Beetle 
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Table 1-a 



Multiples and 
Submultiples 


rL. r 


Symbols 


100?t)00 = 10' 


mega (ro?g'a) 


M 


1 000 = 10^ 


kilo (kilo) 


k 


* 100 = 10^ 


hecto (hek'to) 

1 


h 


io = io' 


1 

deka (deka) 


da 


Bas« Unit I = lO" 






0.1 = 10"'' 


deci (des'i) 


d 


0,01 MO'^ 


centi (sen'ti) 


c 


0.001 = 10 


miUi (mill) 




0,000001 = 10'* 


m*icro(mi'kro) 





Table 1-b 
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LINEAR MEASUREMENT ACTIVITIES 
Metre, Centimetre, Millimetre 



1. THE.\IETRi(n) 

i 

A. DEVELOP A FEELING FOR THE SIZE OF A METRE 

1. Pick up one of the metre 
sticks and stand it up on the 
floor. Hold it in place with 
one hand. Walk around the 
stick. Now stand ne.v. to 
the stick. Wuh your other 
hand, touch yourself where 
• the top of the metre stick 
comes on yqu. 



TH.AT IS HOW HIGH A METRE IS! 



2. Hold one arm out straight 
at shoulder height. Put 
the mctrp stick along this 
I'm until ihp end hit> the 
end of your fingers. Where 
:s the other end of the 
metre 5t:ck^ Touch your- ' 
self at that end. 



TH.ATiSHOWLO.\GA,\ETRE!SI 
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Si, 



Choose a partner to stand 
at your side. Move apart 
so that you can put one 
end ofamet^estickon 
your partner's shoulder 
and the other end on 
your shoulder. Look at 
the space between you. 



THAT IS THE teH OF A METRE 




B. DEVELOP YOUR ABILITY TO ESTL\L\TE IX' METRES 

Now you will improve your ability to estimate in metres,' 

• Remember where the length and height of a metre was on your 
body. 

For each of the following items: 

Estimate the size of the items and write your estirate in the. 
ESTIM^\TE column, Measure the size with your metre stick 
and write the answer in the MEASURE.MExVcoTijmn. 

Decide how close your estimate was to the actual measure. If 
your estimate was within m of Ih^ actual measure you are a 
"Metric Marvel." Ife 



1. Height of door knob 
from floor, 

2. Height of door.' 

3. Length of table, 

4. Width of table, 

5. Length of wall of 
this room, 

6. Distance from 
you to wall. 



How Close 

Estimate Measurement Were You? 
(pi) ■ . (m) 



Exercise 1 

(continued on next page) 



■1; 



THECENflMETRE(cm) 



III. THE MILLIMETRE (mm) 



There are 100 ren!iniptre<! in nnp metrp; If thpre are 4 mptrp? and 
3 cpiitimotri's, you wnto 103 cm [(1 x 100 cm) + 3 cm = 400 cm ' 
+ 3cml. 

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE 
I 

1. Hold the metric ruler against the width of your thumbnail. 
Ho^^^wideisit? cm 

2. Measure your thumb from the first joint to the f^nd, 
cm 

3. Use the metric ruler to find the width of your palm. 
cm 

4' Measure your index or pointing finger. How long is if? 

cm , ./ 

• ( 

5. Measure your wrist- with a tape measure. WTiat is the distance 

around if^ ^cm 



6. L se the tape measure to find your waist size. 



cm- 



B. DEVaOPYOLl ABILITY TO ESTI\UTElNTENTl\mES 

Yoa are now ready !0-ostimate in centimetre?^. For each of the 
following ilm, follow the procedur(*s a^ed for estinrjiting in 
metres. 

' ' ' ' HowQose 

Estimate Measurement Were You? 
(cm) tcm) 

1. Length of a paper 

clip. 

2. ' Diameter (width) 

of a com. 

3. Width of a . 

• postage siamp, , 

\ { 1. Length of a 

pencil. . — 

5. Wdlhofa'sheet 

of'paper. — , 
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There are 10 millimetres in one centimetrp. llTien a measOrement 
'2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm) 
+ 5 mm = 20 mm + 5 mm] . There are 1 000 mm in 1 m. 

A. DEVELOP A FEEUNG FOR THE SIZE OF A ^flLLIMETRE 



Using a ruler marked in niillimetres; measure: 
Irclic 



1 . Thickness of a pap w clip wire.^ 

2; Thickness of your fingernail 

3. Width of your fingernail 

4. Diameter (widthjofcl com. 

5. Diam'eter (thickness) of your pencil 

6. Width of a postage stamp. 



mm 
mm 
mm 
mm 
mm 
mm 



B. DEVELOP YOUR ABILITY TO ESTME IN .MILLWETRES 

You are now ready to estimate^^llimetres/ Tor each of the 
following items, follow the prof|lupSt Used for estimating in 
metres. u ' ' 

^ ■* V>- How Close 

Estimate Measurement WereVou? 
(nim) ^ ^^vM) " 

1. Thickness of a ^ : _ 
nickel 

2. Diameter (thicknesf 
of a bolt. 

3. Length of a bolt ^ 

4. Widthofasheet^.'^jrf 
of paper. 

5. Thickness of a boardi V,--:; 
or desk lop. 

6. Thickness of a 
'button. 




■1 



Exercise 1 



AREA MEASUREMENT ACTIVITIES 
■ Square Centimetre, Square Metre 



WEN YOU DESCRIBE THE AREA OF SOMETHING YOU ARE 
SAYING HOWWUNY SQUARES OF A GIVEN SIZE IT TAKES TO 
COVER THE SURFACE, 

I. THE SQUARE CENTIMETRE (cra^) 

A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE 

1. Take a clear plastic pd, or use the grid on page 6. 

2. Measure the length and width of one of those small 
squares with a centimetre ruler. 

• THAT IS ONE SQUARE ,CENTOfen 

3. Place your fingernail over the grid. About how many 
squares does it take to cover your fingernail^ 
cm' 

4. Place a coin .over the grid. About how many squares 
_ does it take to cover the coin^ cm' 

5. Piac(^ a postage stamp over the grid. About how many 
'quares does it lake to cover the postage stamp' 
.cm^ 

6. Place an envelope over the gnd, About how many 
jcuarfs does it lake to cover the envelopi>;' 
.cm' 

.Measure the lengtli and width of the envelope in centi- 

"i^'^r", Length cm; width cm. 

Multiply to find the area. in square centimetres. 

' — ^ cm ^, cm' .How 

close are the answers you have in 6. and in 7.^ 
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B, ; DEVELOP YOUR ABILITY TO ESTINUTE IV SQUARE 
'CENTIMETRES 

You are now ready to develop your ability to estimate 
in square centimetres. 

Remember the size of .a square centimetre, For each of the 
following items, fojlow the procedures used for estimating in 



metres. 



HowGose 

Estimate Measurement WereVou? 
(cm- ) 



cm 



1. Index card, 

2. Book cover. 

3. Photograph. 

4. Window pane or 
desk top. 



II. THE SQUARE METRE (m^) 

A, DEVELOP A FEELING FOR A SQUARE METRE ' 

1. ■ Tape four metre sticks together to make a square which 

is one metre long and one metre wide. " 

2. Hold the square up with one .side on the, Oqot to see how 
big it is, , .' 

3. Place the square'on the Ooor in a corner. Step back and 
look. See how much floor space it covers. 

4. Place the squjre over a table top or desk to see how 
much space iticovers. 

5. Place the square against the bottom of a door, See how' 
much of the door it covers. How many squares would it 
lake to cover the door'? tn^ 

THIS IS HOW BIG A SQUARE METRE ISl 

Exercise 2 

(continued on next page) 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
MITRES 

You are now ready to estimate in square metres. Follow the 
procedures i/sed for estimating in metres. 

V 

, _ Hov; Close 

\ Estimate Measurement Were You? 

t (m-) (nr) 



1.^ 


Door. 


2. 


Full sheet of 




newspaper. ' 


3. 


Chalkboard or 




biilletin board. 


M. 


Floor. 


5. 


Wall 

1 

Wall chart or poster. 


6. 


7. 


Side of file cabinet. 



^ r 




4 



CENTfMETREGRID 



-TX TMJ ONTW FOW VOCAmNAl EDUCATION 



ERIC 



Exercise 2 



VOLUME MEASURSM5NT AtTlVlTIES 
Cubic Centimetre.litre, Millilitre, Cubic Metre 

I. THE CL'BIC CENTIMETRE (cm^) 

A. DEVELOP A FJIELING FOR THE CUBIC CENTIMETRE 

I Pick up a colored plastic cube. Measure its length, 
. height, and width in centimetres, 

THAT IS ONE CUBIC CENTIMETRE! . • 

■ 2, Find the volume of a plasticlitre box, 

a. Place a.ROW of cubes against the bottom of one side 
of tjie box. How many cubes fit in the row? 



b. Place another ROW of cubes against an adjoining side 
of the box. How many rows fit inside the box 
to make one layer of cubes? 

How many cubes in each row?. , 




How many cubes in the layer in the bottom of the 
box? 

c. Stand a ROW of cubes up against the side of the box. 
How many LAYERS would fit in the box? 

How many cubes in each layer? 

How many cubes fit in the box altogether': 



.CUBIC 



THEVOLUiMEOFTHEBOXlS 
CENTIMETRES. 



d, Measure the length, width, and height of the box in 

centim'etres. Length cm; width cm; 

height ' . cm. Multiply these numbers to find 



the volume in cubic centimetres. 

cm X . ' cm X cm ■ 

/\re the answers thp same in c.and d,'' 



cml 



I DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 
CENTIMETRES 

' \ 

You are now ready to develop your ability to estimate 
in cub'ic celtimetres, 

» 

Remember the size of a cubic centimetre. For each of 
the following items, use tfie procedures for estimating in 
metres. 

• ' How Close 
Estimate Measurement Were You? 



(cm^) (cm^) 



1. Index card file 
box. 

2. Freezer container. 

3. Paper clip box. 

4. Box of staples, 



n. THE LITRE (1) 

A, DEVELOP A FEELING FOR A LITRE 

r. Take a one litre beaker and fill it with water, 

2. Pour the water into paper cups, filling each as full as you 
usually do, How many cups do you hll? ' 

THATISHOWMUCHISINOXELITRE! 

3. Fill the litre container with rice. 

THAT IS HOW MUCH IT TAKES TO FILL A ONE ' 
LITRE.CONTAINER' 
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Exercises 

(continufd on next page) 



B.. DEVELOP YOUR ABILITY TO EST:.\L\TE IN LITRES 

Vou ii^flow ready to develop your ability to estimate in 
litres. To write two and one-half litres, you write 2,5 1, or 
2.5 litres, Jo write on$-ha!f litre, you write 0,5 1, or 0,5 
hire. To wnte two and three-fourth? litres, you write 
2.15 l,or 2.75 htres. ' . ' 



' For each of th(^ following items, use the procedures for 
estimati(ig in metres. ^ 



How Qosc 



Estimate Measurement WcpeYou? 

. (1) ■ (1) ' 

. I. Aledium-size 

; freezer contamer, ' • 

•2. Large freezer 

^' g corttainer, ;,' 

3. ■ Small free;;er 
container, 

— t— ' — ■ 

1. Bottle or jug. 

lILTHENnLULITRE{ml) * 

Therc arel 000 millihtres in one litre. 1 000 ml = 1 litre. Half 
a litre is 500 millilitres, or 0.5 litre = 500 ml. 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITKE^ 

You are nowjeady to estimate in millilitres, Follow the 
procedures used for estimating metres, 



1, Small juipe cap. 

2, Paper cup or'tea 
cup. , 

3, Soft driri\ can. 



How Gose 

Estimate Measurement Were You? 
(nil) (ml) 



4, Bottle. 



. r ' , 

IV. THE CUBIC tfTRE(m') , ' 

A, DEVELOP A FEELIXG FOR A CUBIC ran '' ■ 

1 

1 ■ Place a one metre square on the flbor next to the wall, 

2. . Measure a metre UP the wall, 

3. Picture a box that would fit into that space, 

■ THAT IS THE VOLUME OF 0S£ CUBIC iWRE' 



A; DEVELOP A FEELLVG FOR A MILLILITKE 



1 0 Examine a ren:im<'trp r jbe. Anythinp which holds 
1 cm' holds 1 nl. 

2, Fill \\ millilitre n^iOa^uring spoon with rice. Empty the 
po(5''^ into your hand. Carefully pour the rice mtn a 
.small pile on a sheet of paper. 

THAT ISH0WMUCH0NE.MILLIL1TREIS' 

3 Fill the 5 'ml spoon with rice. Pour the rice into another 
pileqn theisheetof paper. 

T(!.\T IS o'miLLILITRES. OR ONE TE..\SPOON' 

4. Fill the 15 ml spoon with rice, Pour the rice into a third 
I ^le on tnc paper. 

THAT IS 15 MILLILITRES, OR ONE TABLESPOO.N' 

THE CEMTSR fb« VOCATlONAl EDUCATION 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN'CUBIC .METRES 
For each of the follo\?'ing iioms, follow the estimating proced-^ 



ures used before. 



1. Office desk. 

2. File cabinet. 
3; Sraallroorn. 



4 



' , .. How Close 
Estimate NJeasurement Were You? 
(m') (m^),/ 



Exercises 



MASS (WEIGHT) MEASUREMENT ACTIVITIES 
Kilogram, Gram • ■ 



The mass of an object is a measure of the amount of matter in the 
object. This amount is always the same unless you add or subtract sotw 
matter fro|^e object. Weight is the term that most people use when 
they mean ftass, The weight of an object is af fe,cted by gravity; the ° 
mass of an object is not, For example,' the weight of a person on earth 
might be.l20 pounds; that same person's weight on the moon would be , . 
20 pounds. This difference is Ijecause the pull of gravity on the moon' ' . 
15 less than the pull of gravity on earth. A person's mass on the earth 
and on the moon would |e the same. The metric system does not 
measure weight-it measures mass, We m use the term mass here 

. The symbol for gram is g. 
The symbol for kilogrJmis kg. 
There are 1 000 |rams in one kilogram, or 1 000 g = 1 kg, 
' Half a'kilogfim can be written as 500 g,or 0,5 kg. 
A quarter of a kilogram cah be written as 250 g,or 0,25 kg, 
Iwo and three-fourths kijograms is written as 2.75 kg. 



rll. THE KILOGRAM (kg) ■ ' 

DEVELOP A FEELING FOR THE \WSS OF A KILOGR.^M 

. ■ Using a balance or >cale, find the mass of the items on the table 
Beforf you f^nd'the ma.ss, notice how heavy the object "feels" 
and compare it to the reading on the scale or balance. 



.\Iass 



1. • 1 kilogram box. 

2. Textbook, 

3. , Bag of sugar, 

4. Package of paper; 

5. Your own mass. 



B, DEVELOP YOUR.A^LITY TO ESTIMATE IN KILOGRAMS 

For the following items ESTIMATE the mass of the ob;ect in 
. kilograms, then use the scale or balance to find the exact mass 
of the object. Write the exact mass in the MEASURE^IEN'T 
column. Determine how close your estimate is; 

• ' . _ ^ How Close 

Estimate Measurement Were You? 
, k) (kg) 



1. Bag of rice. 

2. Bag of nails. 



3, 



Large purse or 
briefcase,' 

Another person, 
5. A few books. 



4. 
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II. THEGRA^il(g) 

A. DEVELOP A FEELING FOR A GRAM 

1. Take a colored plastic cube. Hold il in your hand. . 
Shake the cube in your palm as if shaking dice. Feel the 
pressure on your hand when the cube in motion, then 
when It is not in motion. 

' THAT IS HOW HEAVY A GRAM IS! , , ' 

2. Take a second cube and attach it to the first. Shake the 
cubes :n first one hand and then the other hand; rest 

. the cubes near the tips of your fingers, moving your 
^ hand up "and down. ^ 

^ ^ THAT IS THE MASS OF TWO GRATIS! 

3. Take five cubes in one hand and shake them around. 
THAT IS THE MASS OF FIVE GRAMS! 



• B. DEVELOP YOUR ABILITY TO ESTIMATE IN GR.-UIS 

You are .now ready to improve your ability to estimate in 
grams. Remember how heavy the 1 gram cirbe is, how heavy 
the two gram cubes are, and how heavy the five gram cubes 
are, For each of the following items, follow the procedures 
used for estimating in kilograms. 

How Close 

Estimate feurement Were You? 
■ (g) (g) . . • 

1. ' Two thumbtacks. 

2. Pencil, ■ [ 

3. Two-page letter 

and envelope. 

'4, Nickel. 

5. Apple. 

, 6. Package of 

margarine. 
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Exercised 



TEMPERATURE MEASUREMENT ACTIVITIES 
Degree Celsius 



^1. DEGREE CELSIUS ('0 

fgree Celsius (°C) is the metric measure for temperature. 

A. DEVELOP A FEELING FOR DEGREE CELSIUS 

> 

Take a Celsius thermometer. Look at the marks on it, 

1. Find' 0 degrees. 
WATER FREEZES AT ZERO DEGREES CELSIUS (O'C) 
WATER BOILS .AT 100 DEGREES CELSIUS (lOO'C) 

t 

2. Find the temperature of the room, °C. Is the 

room cool, warm, or about right'? 

3. ■ Put some hot wntor from the faucet into a contamer. < 

Fmd the temperature, , 'C. Dip your finger 

quickly in and out of the water. Is the water very hot, 
hot. or just warm'? 

•1 , Put some cold water in a container with a thermometer. 

Find the temperature. °C, Dip yo^jr finger ipto 

thewater, lsitcoot,cold,orvery coldj. ; ', ■ 

5. Bend your arm with the m^^,of youtelbow arotind the 
' bottom of the tl-.ermometer. After about three minutes 



find the temperature. 



'C. Your skin tempera- 



ture IS not as high as your body temperature. 

.NORMAL BODY TE.WERATL'RE IS 37 DEGREES, 
CELSIUS (3(t), 

AFEVERlS39t 

A VERY HIGH FEVER IS 40°C. 



B. • DEVELOP YOUR ABILITY TO £STI^lAT!EiN i)&REES 
CELSIUS • 

For each item, ESTIMATE and ■wriie'd()!wn'h<5W rtiatiy' degrees 
Celsius you think it is, Then' measure arid>iiteih^ ^ll 
MENT. See how close your esfimafeahd actifal;measure- ? 
mentsare. \',': :'i '■■ 

, , ' 'How Close 

Estimate 1 i^H^yieijien^ Were You? 

1, Mix some hot*anQ : / '.^ ; , / 
cold water in a . ;" ' / ' , ■ • ' 
container. Dipyour ^: - . • ' - \ ; . . v" 
finger into the' ' ' . \ v\ ' ' i 

2, Pouroiitsgmeof '■ ' \ 
' the water, AdS some ■ , : ■ ' 

. hot water, Dipyour . ' . J •■; 
finger quickly into , • , ., 
theAvater;' ■ . '. . 

3, ■ pytdoor tempera- '<, , •; ■ ; 

i Synny-window sill. .,.. :;^^;7 ; 

5i ' Mix' q{ ic^ aiid water. ' ' ' 

'6.,, Temperature at 
.floor. 

7/ aem'peratur.e at 
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Exercise 5 



PENNSYLVANIA'S VOCATIONAL EDUCATION EXEMPLARY (PART D) METRIC MEASUREMENT PROJECTS FOR 1976-77 



N'JMBE?. . DATES IN^TSTIGATING AGENCY 



FUNDS 



PROJECT LEADER 



TOTAL 



REIHB. 



TITLE OF PROJECT 



20-6er lVl/76 ' Central Westmoreland 
9/30/77 • 'avtS 

, (412) 92S-3532 



Mr.-Williaai C. Downs $12,540,13 
R.D. 11, Arena Road 
New. Stanton, 'PA 15672 



$12,540.13 "Piiot .Metric Program" 



20-7'OCt 10/1/76 Lehigh County AVTS 
9/30/77 (215) 799-2300 



Mr. ' Robert A. Nagle , $14,545.00 
2300 .Vain Street 
Schnecksvlile, 18078 ' 



$U,650.00 'Xacilitating- M%ic Instruction 
to 'Teacher and Student Through 
the Use of Developed Instructional 
Packages" 



20-7002 5?177.7, " .■■liliersvUle State 
J . 9/ib/7; College 

(717) 572-5411 



Mis.'; Erma'D-:. Keyes ■ $22,723.00 
Millersviile, PA 17551 



^.20,623. 00 "Metrics Training Worlcshops jor 
Vocational; Education" 



20-7801 5/30/77 Lancas'.er County AVTS 
■ 9/39/77 ■ (717) 46/;.2771 



Mr. Ralph M. Layman $ 6,878.18 
1730 Hans Kerr Drive 
'/ij:llow Street, ?A 17584 



$ 2,665.18 "Teacher In-Service Workshop •"fp.f 
Metric Measurement" ' ; ' ••' 



20-7B:2 5/30/?7 Centre Ccunty AVTS 
9/30/77 (314) 335-2793 



.Mr. Killiam L. Springer S 4,275.00 S 450.00 



Pleasant Gao, Pa 16823 



"Teacher In-_Service Workshop for 
Metric Measurement" 



,20,-'':::3 :/30/77 Clearfield County ATO 
; /• 9/30/77 (S14) 763-5:06 



Dr. Ivan C .McGee ' $.4,915. 
P.O. Box 1028 
Clearfield, PA 16830 



$ 1,800.00 

r 



"Teacher In-Service Workshop for 
Metric .Measurement" 



2;-104 5/30/77 3:hO'- 1 ^^istfict of 
9/30/77 Pittsourgh' 
■ • (4121 622-370 ) 



Mr. Robert G, Lamping $52,098.00 
341 S. Bcllefield Ave. 
Pittsburgh, pa 15213.' 



$15, 500. 00' "Metric In-Ser;ice Workshos" 



20-'e:'5 5/30/77 Morth F j/^f.o AVTS . 

■v'30/77 (.■;::) k-'-vm 



Mr. William F. Barry $ 3,825.00 
Locust St. Ext. 
CoTiellsvillo, PA 15425 



$ 1,300.00/ "Teacher' In-Service Workshop for 
Metric .Measurement" . , 



20-".'K-;O 


V^i/77 

)/3:/7- 


rx'. Av:: 
i":7) ''■;-n3i 


Mr. William-B. Reiber 
■M5 Cast Market St. 
l^ev Berlin, ?A 17855 


$ 5,366.55 


$ 1,500.00 


"Toacher Workshop for Metric 
'Meas'jrcniGnt" \ . 




5/30/77 
9/30/77 


_ Bethlfch'-.T'/AVTS 


Mr. Joseph J. Risbon' 
3300 Chester Avenue 
.Dethlehcm, PA 18017 ' . 


$■1,600.00 


$ 1,500.00 ! 


( "Teacher In-SorvicG Workshop for 
yiGtric t'leasurement" 


20-7BCC. 


5/30/77 
9/30/77 


Juniata-Mifilm County 
.A',7S. , •■ 
(71'). 243-39}3 


r 

Mr. James E. Harpster ' 
Box 1010 

LewistQwn, PA 17044 


$^,175. 00 


$ 1, 650.00 


"Teacher In-Service Workshop for, 
Metrics'' 


20-7309 


3'/30/77 
■.9/30/^7 


Bradfora County -AVT,? 
(717! 3-8 111 


Mr.' John F. Thonpson 
?.D. =--1 

Towanda, PA 1BS48 


$ 3,046.76 

f 


$ 1,625.76 

4 


"Teacher In-Service Workshop for 
y.otric J^easurenent" 



ERIC 



r 



'-'''^'Imm ffii!)'rlf 'V Mr. Richard P. DeLuca $ 7,575.00 5 l,50O.OO ' ^ "Teacher In-Service Workshop for 
9/39/77 (814)45>2632 8500 Oliver Road , Metric Measurement" ■ 

Erie, PA 16509 



20-7811 5/30/77 North Montco ms ' Mr. Edward V. Tapp 5 2,610.00 $ 2,100.00 "Metric .In-Service" 

9/30/77 (215i 363-1177 S-jmeytown Pike 
■ ■ ' Lansdale, PA 19446 

nn.^'f!^ . Mr. Thomas F. Feeney $ 2,400.00 $ 1,500.00 >t^ ic Measurement Work$h# - ■ 
. (717) 288-8493 Pringle Borough W- . ' 



Kingston, PA 1870i| 



^"'"" .Qmm "f=f"'-"''*"9 Mr. Charles H. Matters $ 8,050.00 $ 2,100.00 'tsacher In-S«rvice fcii V ' 
(2151 921-0236 Reading, PA 19 604 ' , > ' P' 



'"■''"■■Zrm^Hr™ , S 1,615.00 S 1,500.00. "Teacher In-Serrice Workshop for 
9/10/77 (in, 325-3682 13th:.Sttet ' Metric «eas»reMf 
Ji» Thorpe, PA 1B229 ■ .■ 

9/33/7) (4121W-3000 P.C.,BoU52 ^ , .,ettic, tesureBt' . 
J MerCer, PA 16137 ' ' . , . ■ 

-Mnf ^V"/ «■ »°*^'' . 5 S I.-Ser,iceVorkshop for 

, . . W77 14,2) 6,8-3531 750VM Street . Metric «eas«re«t" 



■ N'ea Castle, ?A 16101 



9Al/r ufrt?un'"' ' ^-^-^ $J,831.00' $ 1,500.00 "Teacher .In-Service Workshop for 

9/W. (412) 923-1412 R.Ml Box 421 , ^ • ^ ^ ' Mric Measurement " 

. — Cakdale, PA 15071 ,' 

" l/jyi: 'T'^':'- '-'''^^^ Hughes . S 4,232.00 $ 4,232.00 "Metric Measurement. Package" ' 

'''^ , State Building, ' • ■ ■ . , ■ ■ 

(215) 565-4860 . Sixth s Olive 3j:s. 

Wcdia, Pi\ 19053 



y,;^;!; '^VT'''' •^i'^- Donald H. Dickey $'3:345.00 $ 1,500.00 -^'Teacher In-Serf:ce Workshop 
9/.3/. (^1.) 72^-6024 3G0 Thurston Road ,^ ■ Metric Measure" • 

• I'MviIk, PA 16335 ' . , 



20-7:d2I 5/30/7^ vonroe County .V/TS 
9/33/T: (717).G29-2001 



■'j. AlanK. C^lnen 
P,0, fioxl6 

Bartonsville, ?A 18321 



S 5,850.00 .$ -1,550.00 "Metric In-Service Workshop" 



S^-fll31 



''''''' n':r;!f:!;)'^^ ^r. R|ert F. Jones ,$ 2,207.80 $ 1,877.80 "Teacberln-Service Workshop 

9/3./.e (4,) 022.4131 R.D. ^2, Jumper P.oad . for Metric Measurement" ^ 

P.O. Box 1699 . . ' , 

' North End Station 

. ' WUkes-Barre, PA 18705 ' 

Tioga County AV:3 ^ Dr. Robert S. Bor? 3 1,820.00 $ 1,500.00. "Metric Itokshop" ^ 

^/!C/77^ !717) 724-3771 r.d. ^2;.3ox29DA ' . ' 

_™ V.'ellsboro, PA 15901 
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20-7824 5/30/77 WilliansDort Area ' ■ Mr. Alfred L. Hauser $ 2,001:38 $ 1,000.00 ' "In-Se^ice Prograia for ^:ettic 
q/30/77 ■ -Comiunitv Colleqe 1005 West U Street • ■ ' ' Measure" 



9/J0/77 ■ 'Comiunity College 

,.; •■■(717)326-3761, Williasport, PA 17_701_ 



?0-7825 5/30/77 Lebanin County AVTS Mr. Earl L. Horst ^ $ 1,489.25 ' $■ 1,489.25 "Developmefit of Metric 



9/30/77 ' (717) 273-8551 833 Metrt.Drive 

Lebanon, PA 17042 



Instructional Program" * 



' 20-7826 5 /30/77 Central Montgomery , Mi John G. Williams $ 1,710.00 $ 1,500.00 "Metric In-Servic?" 
9/30/77 'County iVTS New Hope St. s Plymouth 

(215) 277-2301 j|j Road -, . . 

Norristown, PA 19401 



20-7827 5/30/77 . Forbes Road East AVTS Mr.' George L. Lange 8,700.00 $ 1,500:00 "Teacher In-Service Workshop for 
9/30/77 (4.12) 373-8100 Beatty aiid Cooper Rds.' / ' ^ Me^ric^ Measurement" ••■ 

Monroeville,. PA 15146 - / 



PENNSYLVANIA'S^ VOCATIOI'IAL EDUCATICN EXEMPLARY (PART D) METRIC MEASUREMENT PROJECTS FOR ^977-78 



1 ' 



i 



PROJECT 

BER DATES LN'VESTIGATIKG AGENCY 



FUNDS 



PROJSCT LEADER 



TOTAL ■ R£I^3. 



TITLE OF PROJECT 



20-7829 ll/l/77^'3ucks County MS Mr. Halter J. Wronoski $ 1,006.55^ $ 1,C06.50' ■"Metrics Instruction" 
5/30/78 (215)949-1700 Wistar ^oad ' 

Fair less Hills, PA 19030 



'20-7831 10/1/77 Lach^iwanna Co. AVTS Mr. Robert D. MuEzi .. S 6,948.64 $ 2,75C 64 ' "Teacher^Jn-Sprvice for •etric ' 
6/30/78 ,(717) ^!46-8471 - 3201 Rockwell Avenue ' ^ Workshop" . 

■ . Scranton, PA 18508 ' 



20-7332 10/1/77 Schuylkiil io. /wl'S Mr. Ray,, L. T^iylor $ 9,770.00 3 9 
6/30/73 (717,1622-3350 420 florth Centre St.' ' 

■ Potts vi He, PA 17901 



"Teacher In-Service Metric 
.Measureinent Workshop" 



,?E:;N?YLVA:;IA'S vocational education £)(E^PURY'(PAR^ D) metric mSUPZl'ZNT projects for 197S-7.9 



PROJECT 
NWER .'. 


' f 






FUNDS' 




DATES 


, 'i:CVESTlGATING AGENCY 


' PROJECT LEADER 


• TOTAL 


Plia. 


TITLE OF PROJECT 


84-8801 


7/1/78 
6/30/79 


Lehigh County AVTS 
(213) 799-1322 


Mr. Robert A. Nagle 
230C Mam Street 
Schnecksville, PA 


$1^,470.00 


$12,470.00 


"Metric Measurement Workshop 
for Vocational Facilitators" , , 

. : ) i 


84-8802 


7/1/73 
5/30/79. 


Central Westmoreland 
AVTS 

(412)''92d-3532 

— , ■ — .1 


Mr. '/(illiam C. Downs 
■ R.D. -'1, Arona Road 
New i^'anton, PA 15672 


$12,419.00 


$12,419.00 


■■"Metric Measurement Workshop' 
■for 'Vocational Facilitator?" ■; 
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84-8803 7/i/78. Steel Valley AVT5 Mr." Frank'Sanns » $ 6,415,^72 $ 1,900\00 ."RCU I'letric Measurement Program' 

5y3:/79 (412) 461-8373 4920" Buttenrilk Road " 

' . , West Mifflin, gA 15122 ^ ^ 

Hun tiinqdon Co, A.uS Mr. Robert W. Rowland $ 3,713.92^' S 2,000.00 ^ "Metric .vea^sureinent Workshop" 



V3V"^J (814) 643-3*151 



Box E 

MiU, Creek, PA 17060 



84r3805 7/1/78 Greene Cconty A'/TS 
'>/?V79 (412) 627-3106 



•Mr. Norr?,an W. Wali-nan $3,212.62. $ 2,200.00' 
R.D."^2, Box 40 

Haynesburg, PA 15370 



"Teacher In-Sprvide Korkjhcp 
,ior Metri: Measurement" 



84-8306 7/1/7^; McKeesport AVTS 
6/3!>/79 (412) 672-9161 



Mr. George Balog 
3600 O'Neil Blvd. 
McKeesport, PA 15132 



$ 5,192.00 1 $ 2,C'0f 00 y "Teacher Jn^Service Workshop-; 



^or Metric Measurement" ,jt 



84-8807 :/l/78 Carlisle Ar^a School Mr. James J. Barefoot $ 2,750.00 ■;,.$ 1,950.00 "Teact]erjn-Serv.ice Workshop ; 

6/30/79 District 623 West Penn Street foi; Metric Measurement" ■ " 

(717) 243-5353 Carlisle, PA 17013 § • 

7 



08 7./1/76 .. .Harrisburg-Steelton- Ms. Juanita D. Moore $ 5,550.00 $ 1/800.00 "Teacher In-Service Workshop ' 0 

^J^yi'i Highspire AVTS 2915 N. 3rd Street ^ • for Metric Measurement" 
(717) 234-2611 Harrisburg, PA 17110 ' ■ 9 



84-3809. Vi/73 Sutler Area Schocl 
C/30/^9 District ' 

(412) ^287-8721 
Ext. 250 



Mr. Walter Timm ' S 5,775.00 $ 1,725.00 "Teacher In-Service Workshpp • 
167 New Castle Road fpr Metric Measurenent" ' ? ' 

Butler, PA 16001 i , 



84-8810 7/1/78 venar.qo County AVTS Mr. William H. 



i 



6/30/79 ;814) 646-1267 



Clark, Jr. 
1 Vo-Tech Drive 
Oil City, PA 16301 



$ 6,495.28 $ 2,300.00 "Teachpr*:ln-Service Workshqp ,• » 

for Metric Measurement" 



34-8d:i ^enape AVTS 

6/3:/'-) ;412) 763-711& 



Mr. Edwin 0, Riebel $ 4,850.00 $ 1,850.00 "Teacher In-Ser;i'^e Workshop 
2215 Chaplin Avenue ^ _ for Metric Measurement" 5? 

Ford Citv', PA 16226 ., ' . 



84-!b:2 •"'/j.'TH Tyrone Area School f-Ir. Robert l. Westley $ 7,640:00 $ 1,420.00 "Teac';*r In-Service Workshop 
'/3:/"9 District 1317 Lincoln Avente ■ for Metric .Measurement"*' 

(814; ,684 -0710 Tvrone, ?A 16686 ' ^ , ' 



H4"i--ri ;:,/'', A 1 toon AVTS 
■.■■y.r'i ;814)- 943-5231 



Mr. Daniel A. Clark $ 1,760.30 $ 1,759.10 ".Metrics Measurerreht „Prograri" 
' ItOO Fourth Avenue ' ■ j» 

Altoona, ?A 16603 . '■ ' 



34-B-;17 -/I//-) Jo fferso-. County- Mr. lic::,er L. Horton $ 6,080.00 $'2,000.00 "Teacher In-Service Workshop 

':/30/7'j n,;Bois AVTS ReynoldsviUe, PA ' for }'dric Measurement" ' 
(814) '653-8265 lil^jm \ 



84-C82I oenec] HignlandG AVTS,:'-" Mr. Rooort ?. Strotoorg $ 2,175.00 $1,215.00 ' "Teacher In-Service Workshop 

6/30/79 !'-14) 887-5512 110 Mechanic Street ' for Metric Measurement"- 

Sncthr-ort, ?A 16749 

-■^ ~ — " r ' —- . — — — ' ' 

.r-/ I:yj:ma OV.ivor.iV/ of Dr. Ju-x':i L. Coco $ 4,985.00- $ 4,985.00 "Metric, Education for.,Statc 



' ''30/7'; rennsylvania 
V ' (41;:) 357-3054 



Uhlcr llall 
~ Indiana, ?A 15705 



Correctional Institution:, and 
Youth Development. Centers" 



'ip^'or Buckr; AVTS 
' ^'../■"•* '215) 795-7)11, R.R. '^2, Box 207 
: >r>.is:e, ?A 18944 



Mr, Jo-irioii J. vallonc' $ 800.00 $ 600.00 



"Teacher Insorvico ,|.'orks'hcp fo 
Metric feasurCiir,cnt" 



Series 



\ 



Si 



ME 01 B 



, ME 01 Bl 
' ME 01 B2 
ME/o1 B3 
^E Ol B4 
ME gl B5 



ME 01 Ct 



ME 01 CI 

ME 01 C2 
ME 01 g3 



ME 01 D,- 

ME 01 Dl 

ME 01 D2 
ME 01 D3 
ME 01jp4 

ME 01 05 

Mt 01 OG 



METRIC SERIES TOR VOCATIONAL-TECHNICAL EDUCATION 
Pi^blished by The National Center for^Rcsearch in Vocational Education 

/ ' . ■ tfV 

Unit CUiiter Series 
Title PfiCe Price Ni»nil)»r Jvtie 



Unit Cluster 
Price Price 



ME OM AGRI BUSINESS AND ♦ $7 21* 

NATURAL RESOURCES ' 
CLUSTER . 

ME 01 AV Agricultural Mechanics S2.3& 

1ME 01 A2 Agji(Ciiltur^ Supplied & Services, 2 35 

Agricultur.il Ptpductiuri 

Mfc 01 A3 Forcitry ^ , • . 2.3'j 

ME 01 A4 Horlicultiit* 2.35 



ARTS AND HUMANITIES 
CLUSTER <Si w . 

AssistJnt Theatre Mjnaqt;** 
Broadcast Announcing 
Stjge Lighting Technology 
Technical Theatre Assistant 
Theatrical Costuming 



BUSINESS AND OFFICE 
CLUSTER 

General Of f ice^Clerks. Clerk 
Typists, Typists 
Key Punch Operator 
Secretarial. Stenogrdpfiy 



COMMUNICA^ON MEDl/\ 
CLUSTER 

A'fchitecturjl, Civil. Mechamc^i' 
Drafting ^ 
Bindery Operation 
Commercial Photography 
Copy Preparation. L.iyout,;pnd 
Design. Type Composition 
Litho Photography. Offset 
Stripping. Off set "Platerpakmy 
Offset Printing Pres\ Operation 



S 8 75 



2 35 
2 35 
2 35. 
2 3^*^ 
^' 2.35 

■1^ 



2 35 
2 35 



2^3# 

2 35 
2 35 
2 35 
t 

.^"35, 
2 35 



S 6.25 



SIO 50 



' Mf 01 M 

Ml Ul Ml 
Mb U\'V\/ 
MF 01 HJ 

MF ()] tl'l 
Ml' 01 Ht? 



ME"' 01 I 



ME 01 11 
ME 01 12 
ME Cfl 1^, 



ME 01 J 

MR OI JI 
ME 01 J2. 

ME 01 J3 
ME 01 J4 
ME 01 J5 
ME 01 JG 

ME 01 J7 
ME 01 J8 



ME^Ol K 
^ ME 01 Kl 



HO:.i( \ (.UN 0;>TIC;S CLUS t \ H 

^ AIJ.^r.itinin'C.|)rCK''i'-r> J'^ Liiiijritvj V ^^ 

Chilli r:.fr..' Ai(h»i ' 

f ouvl Pi', p.if.ition. H.i'xiiiy^ M« "i 2 'Sj 
Cut t ni(| 

M,iM,,.,,i I'KOf H' .illh A.il ; y-' 

lni( M(»r Ui'Mijn As- r t.ilil > ^ 



HOSPITALITY AND 
RECREATION CLUSTER 

Fi^iotJ Services 
Hott'l .ind Lodging 
Rircroation and Tourism 



MAf^UFACTURING CLUSTER 

yiueprin^ Hir.uJing 

InduUn.il Eloctromcs. Radio T V. 

Repair. Audio Equipment Rep.iir 

Mt'Tal Patternin.iking^ 

Numehcil Control Operators 

Sheet Metal Working 

SnKill Appliance Hep.nr, M.ijor. 

AppI i.mce \\ cp.ijr 

Tool and [^le Making 

Welding ,ind Cutting 



MARK t 1 ING AND 
DiSTRIRUriON .CLUSTER 



Au toinot ivt' M('rclMndiS4ng. 
Petroleum Marketing- 
ME 01 K^i'^ Food Distrihution 
j^lVl&Ol K3^ ■ H.jrd Ootids Merchandising 
ME 03 rSoft Goods Mtrchdndising 

M£ 01 K5 Trjnsportatron 



2 35 
2 35 



2 35 
2 35 

2 35 
2 35 
2 35 
2 35 

2.35 
2 35 



2 35 

2 35 
2 3u 
2 35 
2.35 



S 5 &0 ^ 



S12 70 



S 8.75 



, '^E 01 E 
.,M^1 El 
ME 01 E2 
ME 0 1 E 3 



MF 01 Ft 
MF Oijp'l 

01 G ^ 

Mb 01 Gl 
ME 01 G2 
ME 01 G3 
ME O^-iTA 
ME 01 G5 



rONSTRUCFlON CLUSTER 
*» 

Air Conditionmy 8< Rft r irj-r it ion. 
fteating. Vcntiljting " 
»Cornmtrc*al. Industfi.d. 'f^' 
^•^fcnU.il ElL-ctficty 
Plumbi«; Pip.»fitting " 

ENVI^Ni'^NTAL COnI'KOL 
CLUSTER ■ ^' 

^ Wdst^rwjtif Tcrhnnlniiyjf^' ' ^ 



2 35 



2 3S 



S 6 25 



( AUTH 0CCUf'AJ.IONS 
CLUSttn W 

-Dental Assistants 
DiPtnlic Tt?chnici.ins 
LicrViscd Practi^l Nufsir>g 
Nuf.es Aides ^ „ ,, 

Nursing (RN) 



S ? 3') 



? 35 

35 
? 35 
? 35 



S 0 00 

f 



ME^Ol L 



ME 01 11 



•Mt 01 M 



ML 0.1 Ml ^ 

Mr 01 r/i.' ■ 



Mr 01 M 

M* 0 1 N1 

0 1 n.' 

Ml 01 r:.; 

Mi 0 1 rj.; 



PERSOrvlAL SERVICES t 
CLUSTER 



'^^ iMiULIC HVICE CLUSTtIV ^' 

F If I rKTvici; y "^-y 

Law [ nforci'initli! ^ -^^ 



TR Arsi:,P()fU ATION CI USU R 

Auto M.M Imiim V 

Av-,',r.n I 1 rtrnni.s " ^ X ^ ' 

[).. . ! M.M iLirtics * ^ 

Sii> iM { rujinr Rfj.^'.iir ? "^5 



S 2.35 



$ 3 80 



S 7 ?5 



ERLC 



, ■ ORDERING irjFOnMATION ^ 

All prices includv post.uir and hjndlinq Whi'lto»di.-ring ii^|^ si*riv; 
nupihers .ind titles Oafer^ i.f $10 00 or toss wiH !>.• .i< r.o^itrtl on .i 
«(%h. clirtk. or rnoi>ry%r(t r h ,x.s Duly Pn^h.is.-Ord.'fS wiH »>• 
.,cr.'pti-(» f.u oidorv.n rxc.'\s^ SlO OO FM. <ui.' :n .P.^rhfc k or 
money ordrt payuWe to T iTF NATION/VI CFNH.H fOR lU 

* SEARCH IN VOCATIOJMAl L IJUCA 1 lOf!|. M.ul rrmitt.i.i...- .In.t ' 
or purchas** «j*drr tt> P^hlicMfiofis. tl^o Nation.d CrnlPr for fJi-st irct. 

' in Vocational Education, t^e Q^uo Univrrsj^y. 1960 |f rnuy 



f)i ouriK on (ju.iiU it y < 



r! •! . .irr (difr. (I .-s 1(.lln.-,', O 
i\ h;' \. Ill', lUJtnlu r .11. fl t.tl.-. V 



>idr 



S 50 to SlOO thp (jivr(u.nl is 

Slu I tn !>Voo m 

S2(n t.t ,U)(l }b 
S301 t<i 400 20 i 



^■l). .iTr.! 



Appendix G 
INI-OKMATIQN 

LgSSOM PLAN , . 
LESSON TITIii : . /\n introduction ta the Metric System ' 
COURSE : Drattjng 

LESSON OBJECTIVES : The student should be able to: ''' ''-'^ ■ 

1. Identify the Metric Sys-t^, a Decimal SyJtie^" .' V * 
• with the metre as the ,[)a^c unit- V 

• 2 '-.Sj^ate that there ai^'-prtty J.units in j^tr-ic^System. 
^, Recognize ithe' Wet ric ^ys.tem VS thq., Customary (English). 

TINE ALLOWED : 2(f minutes -.^ - 

EQUlt?ME.\T AIDS : 1. Projector . 

r 2. Transparencies . ' . 

3. Yard stick - ■ 

4 Extension for showing extra length of metre VS yard stick , 

REFERENCES : , 1. "Drafting Tech. and Practice" - Spence 

2. "Mechanical Drawing" - French, and Svenson 

. , 3. "Drafting and Graphics" GiacFimo and Beukema 



INJR^JIJC.riOK- 



Ihe Metric Sybtem is comne. 

It can't be done in a short tiine and we must start a^BBfpare 
for it's mention- T ' 

Hie Metric Svstem works in "Powcr^ol 10" and should be ea^iex 
to nianage when itS gotten into 

bbjCLtives as stated above ^ 

Metric convcr-'lon- won*t happen dveinight. 'Plans indicate that 
v^,. ^ it must be planned uver about a 10 year period in order to get 

' ' It into use ''^ 

V ^ ' I ewer than -40 1 of An\ei icans hav% cvon^ the faintest idea whar 

' the- jMetric System i> * ' . - .« 

^/ 

, / ■ Metric SystcMn Is a/Decimal System arid mt^tre is the basic unit 

_ , . ^ In the "Customary, System^-.the ba<ic units arc the indi, foot,, yard, 

t'tc- which break down into fractions and decimals, i.e ; 1/4 ^ Z50 
3/L6 - ,1875, etc - . ■ 

' In the Mefric System .the baj/u" uni't ib the 'T^ietre" which ori.ginally 
^ . ^ ' wasNdgfintKl as "on^ten ininiohth ot the distance between the North 
Polcjand tha liquatof,". Tins in iSth .;entury by a Frencliman najned • 
Ciabrie 1 Mouton 

5, Jlie I rencli Academy cho^e the word "Metre", meaning meaS'uro, to 

indicate tins unit^ 

o ■ ■ ' . ■ ' • 

'FRir" countrie- are nou Metric I'he U S. and England vvere holdoutb " 

hi£^ *■ * and now it's ju^t U'S 



BODV 



I 



BODY: . (cont.) 



Many industries in the U.S. have been in Metrics for some time - i.e.; 
Chemical, Optometry, Pharmaceutical, Photography, Cigarette Industry, 
Track Records, Space Industry, Electronics, also the Medical Profess- 
ion, « , 

Some companies, are Caterpiller, John Deere, RCA„ Westinghouse, most 
large farm machinery manufacturers. Most use a dual dimensioning 
system which uses -both inch and Metric Systems together. 

We will be chiefly concerned with measurement and when we start using 
Metric we will also use the dual systejn as J'm sure many will do for 
quite some time to come. , . ' 

* ■ ' • . 

•Here is a/chart showing the Customary VS the Meti;ic for linear.jneasure- 
ment. > . 

Use transpareixcy. ■ ^ ^ 

toirpare the enlarged graph using Decimal figures. 
Refer to systems as shown below, ' 

Show ordinary yard stick with extension piece to indicate "the Metxe. 
Touch on 7 basic units in the Metric System. \ 



Metric^ won't happen overnight. 

Metric is-a Decimal System w).th Metre as basic unit. 
Many industries already in Metrics. 
Restate 7 basic Metric units . 



3 
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I NFORMATION 
LESSON PLAN 



^ LESSON TITLE : 
COURSE: 



TOPIC: 



FACILITIES: 



TIME ALLOWED: 



Calculating Area Measurement 
The Metric System 
Square Centimeter (CM^) 
Classroom 
15 minutes 



EQUIPMENT AIDS ; 



1. Chalkboard and chalk 

2. Metric Rulers - Metric Sticks 
3? Activity Books 



TEACHER PREPARATION: 



Study Handout Booklet - (Teaching and Learoing the 
Metric System) . 



MATERIALS : 



Student must bring to class: 



1 . Activity Book . 

2. Pencil 

3. Metric st^ick or ruler 



LESSON OBJECTIVES; 



MOTIVATION STATEMENT: 



:s^ 



"'PRESENTATION: 



As a result of this lesson, the student will calculate 

a designated surface area to the nearest square centimeter. 

All industrialized nations are now committed to metrication\ 
making it absolutely necessary for all to know and under- 
stand metric measurements. 

1. The instructor will use the chalkboard to demongtrate 
Xhe correct method to calculate -the square centimeter o& 
a given area . ' ' . * 

2. Review markings on the meter stick. 



EVALUATION: 



ERIC 



Explain while marking off area on chalkboard. 

Instruct students to mea^sure their activity booJ^a^nd 
calculate its area usipg the metric tape>^. ,H3^^ %h^% 
v/rite the square centimeter figures* on a paper ..^Vi. ^ ' 



Check students' measurements. 



. 1 



The students will use a metric tape to measure th^^r <^ t iv jUty.^bo.oV 
and write tfhe figures on a piece of paper. The, in^^^rement^ itiulft # 
be accurate and written as square centimeter. ^ * 



29.5 CM 
21 



295 
590 



".61.95 CM'- 



A9 



m-3 



WlLKES-BARRE AREA . VOCATIONAL-TECIINICAe SCHOOL 



LESSON PLAN 



1. --i ■ 1* 



Prograrp. Area Practical Nurs ijici^ 



UNIT: 



. Obstet,ri 

LESSON TOPlq: / Cervj 6al, Dila.tatjoh.- ;; 



5 .■ 



"5' 



OBJECTIVE: ' , ' • .td^shdw how the me tri;% system .is\util'i?etf in. obstetrical ^nursirigx 



INTRGDUCTiON:, , 2.'S cm - 1 inch.: 



1 0 cm '= ,f ul 1 di Ta;tati on 



.' (4 iiichesX 



.' V , Fui V «Ji1.atation of the cerVix is ..necessary for del i very of the baby. ,. 



METHOD 



1EARMIN6 
ACTI.VITT 

RESOURSE^^ 
EVALUATIOl 

SUMMARY : 




AginaVexapftfi nation by the physician 
nying the patient"" in idtbr. ,V J 



etric Textbook « 
ts & Posters-. 



tjead nurgfe arid;the physician eya^U . 
^ ess by/vagiYi.ai examination; thtin ady^ ^tfiG tK?dside nurse 
IS and"- gives instructions for /oachi ng^ the p^^^^ fiftrough > 
stacje of labor. ^ / ' , ' , * ^ 



jC^^ Th© practical.^, nurse administers emotional support to'^.the;la5©rjng- \ 
%^'pat^^\ just '-^^^ her.^and codclTing';hcr durihg\^her • ' 



thr^ Stages of labor to and including dclivey^y.Qf the.:^ 




,3 





f 
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f ' Appendix H 

; Metric Measurement Survey 

SCHOOL S ^Sf:^at jftpcational-Technlcal School 

Numbe^ES^ tectchers In your school. 22 



Number^^ teachers Inservlced on metric measurement. 2 6 staff 
J^umbife^W* students in vQcktional programs. 780 ^ 



Numbet 



Students 'that ^received metric measurement instruction. 



386 



Numl^^r stu^ients taking the appropriate "testing metric abiliti&s" (located in 
th^^ .hfiu^lci^^crt booklet) and the number that successfully answered 
at^e^^'fiO^ percent;>^^^the questiolis on each test. 




Ketrlcsr, 

itirics fot A 
Draf ting-'' 



nd Cutfing 

tural, Civil and Mechanical 



Metriq^^ fojrtW«eprint Reading 

Me t c iW^jf^'fwj: 'Condi t i onlng ' and Ref rige ra t ion , 




nd^^entilating 



foij Litho Photography, Offset Stripping 
.Platemaking 

^tetfics for Dental Assistant 

if* 

■I 

^Metrics for Auto Mechanics 

^!^^jf±cs for Inddstrial Electronics, Radio/TV 
liepair. Audio Equipment Repair 



Meit?lB|cs for Diesel Mechanics 

Met^^rs for Cdsmetolpgists r 

Me^trics for Agricultural Supplies and Service 

Metrics for -Key* Punch Operators 

Metrics for Commercial, Industrial, Residential 
Electricity ^ * ^ 

Metrics for Alterations Specialists and Tailoring 
. X. ' , 



Number 
Taking 
the Test 

8 



13 
17 

16 

18 
15 

17 

18 

19 
15 

17 
20 

16 



Number Successfully 
Answering at Least 
80% of the Questions 




8 

13 
10 

15 
8 
9 
10 
17 

9 
8 



Since booklets were not available for certain 
fields,, a comparative test comprising parts of 
related workbook tests were developed for the 
students. 



37 



29 



Many students recei^d instruction but, unfortu- 
nately, their test scores do not reflect an accu- 
ra-te comparison between the prepared workbook tests 
or the ones developed by combining related field 
tests. The test contained 35 questions with the 
overall average at 27.8 qifestions answered correctly. 126 

TOTAL STUDENTS RECEIVING INSTRUCTION 386 T7"3 



ERIC 



51 



